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Right Honourable, 


He good affectiun you bear to all 
kind of learning, and in par- 
ticular to the Mathematricks, 
makes me adventure to preſent 

your Lordſhip with this Traflate of Arith- = 

metick, becauſe that Art, —_— with © | 
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The Exiſt Dedicatory, 


= whe Mathematical Sciences, is as the Pri- 
mum Mobile, in repel? of the other inferi- 
our Orbs : For as the. Poets uſed in times 
paſt to ſay of Verne, Sine Cerere & Baccho | 
friget Vents; ſo may I al confident aver | 
of them Winbw -Arithmetick-they are poor, | 
and without egotion. Preſuming therefore that | 
your Lardibip;_aving the Art, cannot difaf- | 
fefithe Artiſt, nor his intention to do good in | 
that kind, Tam bold to ſhelter this Treatiſe 
under your Lopdſbips protection, humbly in- 
treating Tour gracious acceptation, and ear- 
neſtiy defiring for ever to remain, 


Your Honours, in all 
ſervice edlen) 


devoted, 


E D M. WINGATE. 
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JOHN KERS EN. 


ETD Bout the year 1629 dur e 
ed Countreyman Edmund 
eiue Eſquire , publifh'd a 
SOV Treatiſe of Arithmetick divi- 

7 T5 8 vided into two Books, the one 
= intituled Natural 2 | 
rick, the .other Artificial Arithmetick:; und ; 
in 5 80 his Ne ipal defign in that Treatiſe, 
| A 3 | was 
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The Preface, 


was to remove the difficulties which ordinari- 
ty ariſe in the practice of Common Arithme- 
tick, by the help of artificial, or borrow- 
ed numbers, called Logarithmes; ( whoſe 
proper work 1s to perform Multiplication by 
Addition ; Diviſion by SubteaGion , &c. ) 
he did then in his faid firſt Book omit divers 
pieces of Common or Practical Arithmetich, 
which for the perfect and univerſal under- 
ſtanding thereof, were neceſſary to have 
been inferted. But after the firſt impreſſion 
of both thoſe Books was ſpent our big Au- 
thor being importuned to take care of the ſe- 
cond Edition, he promiſed his aſſiſtance 
therein, yet his other neceſſary employments 
not permitting him to purſue his ſaid purpoſe, 
he was pleaſed to impart his thoughts cop- 
cerning the ſame unto me, together with his 
requeſt, that I would peruſe the ſaid firſt 
Book, and ſupply it with ſuch pieces of Pra- 
Fical Arithmetick, which for the reaſons a- 
foreſaĩd were wanting in the firſt Edition. 


lo purſuanee of which revs ſt, I have 
contributed my Talent towards perfecting 
this Tractate, upon our Authors foundation, 
partly in his life time to his good Hking , and 
partly ſinge his deceaſe, in ſeveral Editions 
| 1 com- 


— f 


cy 


The Freſaces 
committed to my care to be prepared forth 
Preb, wherein I baye uſgd m beſt as 
vours, a well to preſfrve this Book as a Mo- 
nument of our faid- Authors worth, as alſo 
to make it a campleat pule.of Common 

nious 


drithmetick.s, from whence the 
may be furniſh d wich the excellencies of that 
Art, in reference both to common affairs, as 
alſo to the practical parts of the Mathema- 
ticks. And in a yg to ＋ ends I have 
made theſe following, eee and, Addie: 
ons, namely | 1 


. Firſt , for the * = pode of ſuch 
Learners, who deſire onl ſo much Lam in 


————— as is uſeſul in 4 | 
rade, and ſuch like 91 = 
ments ; the Doctrine of, whole Fa 
(which in the firſt Edition was intermin led 
with Definitions and Rules 858 1 I. 
ken Numbers, commonly called oy ions) 
is now entirely handled apart 5 2 to — 
end the {all knowledge d n 
tic in whole Numbers wi — 
— 42 4 haye explaiged vers rs of ca 
rules in the firſt fave e, and frame 
ane w. the Rules of [Nipiſqn, ion, and 
the gelgen Rule in the 5 ved, , eighth, 

A 4 anc 


The Preface: 
ters; ſo that now Arithme- 

Nt 4 — ole Randers; is plainly and fully 
bande 78 n entrance be made into 
f Fractions, at the fight 

Obere Pie Laren mech 2 5 
that they make a ſtaud; and try cut, or 
plu Wire, there! $no- progreſs further. 


Secpudly, to ail ſuch young students as 
defireto Jay a gaod foundationfor the attain- 
ing'ofa general knowledge in the Mathema- 
ticks; I have in a familiar method delivered 
the entire Doctrine of Fractions, both Vul- 
ef 200 Decimal, which was omitted in the 

ſt Edition : 3 and have alſo newly framed 
the Extraction of the Square and Cube 
roots, in A method which by experience is 
ſound to be much eaſſer then that commonly 
uſed Heretofore ; and is exactly ſuitable to 
the Conſtruction or Compoſition of Square 
and Cube numbers. 


— 70 I have added an Appendix, which 
7 furniſhed with variety of choige a and de- 


lightfal Knowledge in — ; both Pra- 
ckical and Theoretical. In all which per- 
formances I have 5 aimed at truth, 
perſpicuity, and exact correction both of 


the 


The Prejoce, ; 
the Text and Numbers; ſo that I hope this 
Book 1s now ſupplied with all finpgy neveſ : 
ſary to the full knowledge and practice of .. 
Common Arithmetici, the uſefulneſs: where- 
of is ſo generally known, that there will be 
no need of Arguments to excite any one that 
defixes his own or the publick good; to be ac- 
quatnted with ſo excellent an Art. 


From my houſe at the ſign of the 
-- © Globe is Shandoivſ[treet im N 
Covent- Garden, the 25th © 
day of July, 1670. 


JOHN KERSEY, 


1 


witten 4125 
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| The Contents, 


The Doctrine of Fractions both vulgar and deci- 
mal,is contained in the 16 chap, next following, 
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Common Arithmetch, | 
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CHAP. J. 


PLA 
Concerning Notation of Numbers, kao 


Rithmetick is the Art of accompiing 
by Number, As ma 0 at⸗ 
neſcs is the ſubject Zi 
titude or number is. that of - n 
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| riok, 
k It. Number che by which every 
thing is numbered z- or that which an- 


Notition. Book l. 
to the queſtion,how many ? (unleſs the que- 
on ve-1nſwered by nothing 9 80 if it be deman- 
Ea, how many dayes are in a week, the anſwer is 
Wen, which is Galled Number. | | 
u cher,, II The Notes or Characters, b 
e ; which Number is ordinarily exprelſ- 
1 l. ſed, are theſe 14 one, 2 two, 3 three, 
4 four, five, 6 lt, 7 ſeven, 8 eight, 
9 nine o nothing. ; 

IV. Theſe Notes or Characters arc either ſigni- 
ficanc figures, or a Cypher. wi | 
V. The lignificant figures are the firſt nine; viz, 
1,2,3,4,5,60,7,3,9.The firſt whereof is more par- 
ticularly called an Unit, or Unity, and the reſt are 
ſaid to be compoſed of Unities, ſo 2 is compoſed of 
two unities, 3 Of three Unities, &c. Feet 

YI, The Cypher is the laſt, which though of it 
felt it ũigniſies nothing, yet being annexed after a- 
ny of the reſt, it increaſeth their value: As will ap- 
pear in the following Rules 
VI. Arithmetick hath two parts, Notation and 

22 e | 

VIII. Notation teacheth how to expreſs,read,or 
declare, the ſignification or value of any number 
written, and alſo to write down any number pro- 
pounded; with proper Characters in their due pla- 
ces. 


I. Anunber is ſaid to have fo ma- 

e. ny places or degrees as there are Cha- 

r. raters in the number; '#ize when di- 

cee vers ggüres, whether they be inter- 

mixt with a Cyplier or Cyphers or not, are placed 
es Like Fettefs'in 4 word, wirhour any point 

ma, line; or other note of diſtinction inter - 

* ene 1 1 


Chap. Novation, = 
poſed,” all choſe Caracters make but otte number, 
which confiſts of fo: many places as there are Cura: 
cters ſo placed together: fo this number 20 con: 
fits of 3 places, and this 30600 of five places, 8e. 
T. Notation conſiſts in the knowledge of two 
things ; vic. che order of places, and the valut᷑ of 
every ice in an number. W inen 1 
XI. The order of the places is from the , „ of 
right hand towards the left: S0 in this places ia any 
nunibet 465, che figure 5 ſtandeth in the wrber.. 
firſt place, 6 in the ſecond, and 4 in te 
third, likewiſe in this number 7160, a Cypher 
ſtands in the firſt place; 6 in the ſecond, 3 in the 
third, _ r 3 4 | + 
III. The firſt place of a Number: au yu 
(which as before 2 to- n 
, wards the right hand)is called the place ver. 
of Units or Unities; in which place a- 
ny figure ſignifieth its own ſimple: value; ſo in this 
number 485, the figure 3 ſtanding it the firſt plate 
ſignifieth five Unities, or ive. Earl 
N Theſecondiphce of a nuinber is called the 
place'sf Tens; id which place any figure ſignifi- 
eth ſd many Tens as the/figure containeth unities: 
ſo in this dumber 465 che igure in the firſt place 
ſignifieth ſiaiply five; hut che figure. ĩn the ſecond 
1 ce ſigniſieth ſix t or ſixty 1% n 2381009 
'* XF/Tiie third plate of a flumber is called the 
placdof Hundreds; in which place any figure (ignie 
fieth ſo many hundreds as there are unities con. 
rlin'd in the figure: So in this number 4635, the fi- 
gure Af in the third place ſigniſiethi tour hundreds 
Vu berefore if it be required to read ot progaunce 
As number 465, you are to begin on the len ben 
1 | X 


4 


= and agedrding to the aforeſaid rules to pronounce 


A. 
i 4 


it thus fur hundred Gxty ve; likewiſe this num: 
ber 3 tFisto'be-pronounced chus, three hundred 
and fifteen: and chis number 205, two hundred 
and five; "alſo this number 500, bye. hundred. 
Whence it is manifeſt, rhat-although a: Cypher of 
it ſelf ſignifies nothing, yet being placed on the 
Bight hand of a figure it increaſeth the value there- 
df, by adyancing ſuch figure to a higher place. then 
that wherein it would be ſeated, if the Cypher 
were abſent. | | 
Ihe true reading or pronouncing the. value of 
any number written, as alſo the writing down any 
number propounded, depends principally upon a 
right underſtanding of the chree firſt places before 
tent ioned, and therefore I-ſhall adviſe the Learn - 
er to be well exercis d therein, before he;procecds 
to the following Rule... 
VV. The fourth place of a number is called the 
place of Thouſands; (chat is, any number of Thou- 
ſands under ten thouſand). ahe fifth place tens of 
tlioufands ; the ſixth place Hundreds of thouſands, 
che ſeventh place Millions; (a Million being ten 
hundred thouſand) the eighth place tens of Mil- 
dions; the ninth place hundreds of Millions; the 
tenth place thouſands of Millions; the eleventh: 
place tens of thoufands of Millions; the twelfth 
Place hundreds of thouſands of Millions: And in 
that order you may conceive places to be continu· 
ed infinitely from the right band towards the left, 
each following place being ten times the value of 
the- next aca place, but to give games, to 
them would . and an unnecef- 


1 ry task. a +4 3x8 et WW 


Chap. I. wuker,. 3 
XVI. From ibe rules af: An caßt 2 
be collected to vad ar expreſs 2 * ay it 
Number propennied,Viz.Let ic be re- 
quired to read or pronounce this SRD 
number 521426347, Firſt „Diſtingu neu by Com. 
ma, or point, every three phares beginning at the 
right hand; and proceedlug towards the"fefr; ſo 
will the aforeſ#id: number be diſtinguſit® into; 
parts, which may be called Periads, 71199 017 1-4 
and ſtand thus 521, 446, 347; Where“ 4 Perial. 
you may note the firft perh towards 
the right hand to conſiſt of theſe ff res 341, the 
ſecond of theſe 426. and the third of theſe; 521, Se- 
condly, read or pronounce the figu regu every Pe- 
riod as if they ſtood apart from t * ill the 
firſt Period ronounced zhree Rand 4 forty 
one, the ſeeond four hundred twenty ſig: And ho 
third five hundred twenty onę. 7 855 & every 


Period except the firſt towards rhe Tight Hag, a pe- 
culiar denominitian or ſirname,” is to be ap IId, Vic. 
the ſir name of the ſecond Period is 7 howſands , of the 
third, Milliont; of rhe fourth, T houfavidi of All- 
lions, Fc. Therefore beginning to pronounce at 
the higheſt Period, "which in this Example is the 
third, and giving every P ts Au ne, the 
the ſaid number will K. prononaced thus, Five 
hundred tweaty'one Mi Bn 
T houſands,, three anne 

Note, 


ed 1 50 Pe- 
riodt, as before, Period will not always 
conplearly — hgh places, but ſpmetimes 
of one lac, and ſometimes df two, nevettheleſs 
after ſuch Period is pronchnced 25 if it ſtood a- 


part, the due Hrgeme is to be annexed; ſo this 
| -S ©___. 2 


aur, * t fox 


2 Dit. 
_— 
* - 
- 


: Nat etion Book I, 
number 3204689. after it is 2 into Periods, 
' will ſtand thus. 3, 204,689, and to be pronounced 
us; Bree —.— tis hundrad aud four thamſaudt, 
fox a Balve ciohty wines, ; 
II., Thes ck Rules for 1 right pro- 
an de or r 2 Number which is writ- 
1 125 underſtood, will ſufficiently 
—— Reader bor to write down any num- 
ber W to be Mritte. 
i The: Fable of Noration. 
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Chap. i- of Numbers, 
Notation f Numbers * Laine Letters, 


VIII or thus nx. 89 
. or thus 1X,” 


12 XII. 
18 XVIII. or thus II XX 
19 XVII or thus XIX 
2c lXX. 


„or thus De: 
Hoo!DCC or thus PCC. 


1000 | CH or thus M. 
2000 CID. CIO. | 
3000 | CID. CID. CID. 1 4 
000 100. N 8928 
ooo | ECDD. 


2000 19059 
— N00 or thus CM, 0h 


1000 
1a000009] CCCCT 59095. 
| — — or — 
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He things e pre 1245 indi are principal l 
„Jeg 9 Time, Ps 2 2 
accompted r Of the.chree firſt of th e, 
| — are infinite kinds and varieties according to 
the diverſity of the ſeveral Common-wealths in 
which-they-arc uſed , all which here to produce 
were both endlefs and needleſs : wherefore we in- 
tend hepe. to tredr oy of ſuch Moneyt, Weights, 
Meaſaret, & c. as ate uſed in this Nation, Ning leed : 
25 * fox our 3 putpoſe; -'* 2 
leaſt piere of money uſed in Eng- dog 
& a Farthin pe 7 2 this e Of Engl 
ing Table ts 9 A 
3 Fart hing For 11 
4. Farthings 1 Henny 
T2, Pence 8971 f 4 billing. 
. Shillings_.._. __) . Paund. 
Engliſh ( or fterling ) Aomydsoxdinarily written 
down with-Figntes'after this manner, | 
ein 
| WE 2 0 5. d. ; 1 
IXISOK to 113 
e 
O09 — OF — 10 — 1 
| O06 — 00 — 06 — 3 
ALD) O—12—1Þ—6- 
OO — o — O7 —— 2 


- — 


Chap. II. Weights, Meaſures, & c. 9 
The firſt: Rank of the ſaid: Numbers -fignifies 


thirty four pounds, thirteen ſhillings; fre: pence, 


two farthings: the ſecond:rank expreſſeth nive 
pounds, five ſhillings, ten pence; one farthing: 
the third Rank, bz pounds, 0 ſhillings, fix- Nusse 
three farthings, &s. : | 
III. The\ſmalleſt Weight uſed in 
Eugland is a grain, that is, the weight: Vide — 
of)a grain of, Wheat well dryed and, & 


um. 


gathered out of the middle of the; N 7 
ear, whereof thirty two make ano - 
ther weight called a Penny+weight, | * 
and twenty penny weight make aa vos 
Ounce Toy, [Troy g Nen rd (Nob 
Here obſerve, That by the:Seatmres | 15: 123 


— 


quoted in the Margent, the weight of X, 
two and thirty grains of Wheat make 7805 


a penn weight, which weight; being 7.54 f: — 


once diſcovered: by two andi thirtx 55 4 
ſuch grains, the ſaid penny weight (being the 
twentieth part of an ounce Troy) is uſpally fide 
divided into four and twenty parte onely; : called 
alſo Grains, as appears by the enſuing 1 03 

Julie Tri Weeights.; || roy Wage 


32 Grains of FAS | : Ry 

| | | | wy N O 2i's 

20 Per; 1 2 — 710 012099, 
1 Hanni Troy * p20 


apart weintehidown wh Fi 
eee on an A 

' 120 iis 3 04 N, „ 13 3307 

vogdy - r Th 528. 02 , 

c 09 19:4 eee eee, Fun 7 
* A n a1 4 vn. 


LIMI 


The firſt rank bf the ſaid numbers expreſſeth ſe- 
venteen pounds; five ounces; thirtcen penny 
weight, thirteen grains, of Trey weighr : tlie {cond | 
rant, no pounds, eleven ounces, ſeven 2 
' weight, fix grains, and the third, no pounds, no 
ounces, five penny weight and twenty grains.” 

| Now this Ty wrigie ſerverth only 

to weigh Bread, Gold, Silver, and Ele- 
ctuaries. Aad here obſèt᷑ ve alſo hy the 
way, that Trey weiphe regulateth and 
prefcriberh 4 form how to keep the 
| Money of 'Expland at f certain Stan- 
dard. For about two hundred years before the Con- 
ueſt, Osbright a Saxon, being then King of EH. 
Lind, cauſed ain ourice Toy of Silver to be divided 
into 28 pieces, at the ſame time called Pence; and 
ſo in Quace of Silver at that time was worth no 
more than twenty pence, or one Milling eight 
pence, which contihued at the ſame value umil 
the time of Hey che fixch, who ( in regard of the 
inhanſing of Moneys in Forrain parts) valued che 
ume ut chirty pence, fo that then there were 1c? 
cordiagly thirty pieces made out of the Ounce, 
Kd the old pieces went then for three half pence, 
until the time of Hdd the fourth, ho valued | 
the Ounce at pence, and then the old pieces 
went for I 4 After this, Hymn de 
eight, valued the Quince of ſterling Silver ax x 
pence, whithivalue conmed umi Quiten | 
Elizabeths time, who valued the arte dd pen > 
three · pence che pictc, fo that all Three- pences 
2 2 ſamet Queen, weighed but a * . 
weight, and e dis · pence two penny weight; 
and ſo in likoanannce che Shifting end diker — 
bir n | accor- 
: 4 


ata ee age. "#x 


_ are derived from u »a They 2 — 
which is ſubdivided as in this Follow- TA 


E. 4 Scrat 


accotdingly ; pop raya hint 82 ——＋ 


ver to be valued at ee dr Re WWilliags; * 
it on remains at this da 9. — ureFitjon, | 
e Weights uſe 


ing Table. 
AT able of eee ber, 
lb. A pound Troy 12 Ounces. 
3. An me is equal') 8 Dram. 
3 Atan unto .)3 Ser 
1.20 Grains, 
So that if you were to. expreſs in Fi 
pounds 10 ounces, five draus, two ſcruples, 33 
16 grains: alſo three pounds, five ounces, faven 
drams, one ſcruple, and two grains, the 
way to write them down is briefly 
a 11 7 
12— 10—5 —2— 16 
03 — De OY — OZ 


V. Belides Troy weight before mentioned, there 
is another kind of werghe uſed in nd, Taled 


nary i 


Averdupois weight, a pound whereo un- 
to 14. Ounces twelve penny wei t Tr . This A- 
verdupois weight ſerveth to 

kind of G Ware, as alſo Butter, xy * 


Cheeſe, Fleſh, alley, Wax, and 
other thin which beireth the name of 
re i _ 2 Lon wn - 8805 » 
J. Averdupois w t is either greater e 
VII. The 5 bin one bans” Ihe 
dred and twelve pounds Averdupois Ps IN 
are conlidered a one * weight 
©. > { 4 


Al. and 


commonly 


N 51 8 1 .* Book J. | 
mo ly: called an hundred t, and then ſuch 
ph ved weight i 18 Tubdivided frit into four quar- 
ters N and each quarter into eight and twenty 
pounds: again, each, pound intojtour quarters, or 
[6 oo be more exact) into 16 Qunces, and 
if you leaſe each Ounce into four quarters. But. 
3 a pound i is the leaſt quantity-rhat is ta- 
ken notice of in AVareupois groſs weights. 


A Table f A Ver dwpois greater Weight. 
28 pet 7 quarter of 112 6. 
4 quarters @- ake an hundred weight,or 112 16. 


' $6thatif you were, to expreſs by Figures eight 
bandtel Able quarters, and five Pounds; like. 
wiſe, feven hundred,” ne quarter, and ſeventeen | 

unds : tlie ordinary way to write them down 


1s briefly ur, | „ 
. 4 . 
2 7 - — IF, 17 


8 VI.. The leſſer Averdupois wei 

| ad. is, when a pound is the higheſt — 
8 or Integer, each pound being ſubdivi- 
ded into ſixteen unces, and each ounce again in- 
ta 16 drms, and if you. pleaſe, each dram into 4 
G ip as by the lübſeduent Table; is ine 


) 
IS 


4 7 able ＋ Kere, ill. er weight i 


4 Nt f 4 Dis, "Ap 1. Dram.” | 
10. 5 $ keg? Ounce. > both 
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So that if you were to expreſs by Figures eigh- 

teen pounds, twelve ounces, five drams, and three 

quarters of a dram; likewiſe five pounds, no ounces 

twelve drams, and one quartet of a dram, the or- 

dinary way to write them down is briefly thus. 

tb. 05. dr. 9. 

18 —— 12 — 05 3 

605 — 0 — 12— 1 

IX. The meaſures uſed in Bnglaud are, eicher of | 
W or Length. 6 

meaſures of Capacity are thoſo, which 

are produced from Weight , and they are cicher 

Liquid or Dry. 

* X 7. The Liquid meaſures are thoſe, -'.... - 

in which all kind of Liquid ſubſtances, quid a 
are meaſured,and they are expreſſed in 5 < 


*, ®* « 


the Table following, 
X A Table of ns Meaſwres.. * 
1 Pound of Wheat ? i Pint. © 
T roy weight , | 5 
2 Pint: . a 1 . 
2 Quart | an 
2 Pottles I Gallon. LG. 
8 Gallons | |; 13 Firkin. of Ale, © | "I 
| 57 | | Sope; Herring: \ | 
9 Gallons Ie Firkinof Beers © 
IO Galons ind an | 18 1 Firtin e Silmbs 
half | 7: or Eels. 
2 Firkins 15 1 Xilder lin: 
2 Kilazrkins | 1 Barrel. 
42 Gallons | | 1 Tierce of Wine. 
63 Gallon. e Hegſbead. { 
3 
2 Piper er Butt 31 Ti of wig: 
eee e. | XII. Dy 


4 


Y- 


14 of Engliſh Mongyr, Book I. : 
X 11. Dry Meaſures are thoſe, in 
Dry Meaſures which all kind of dry ſubſtances are 
meted, as Grain, Sei- ary Salt, and 

the like; their Table is this that follows. 


A Table of Dry Meaſuret. 


1 Pine ite. 

2 Piste | | 1 ert. 

2 r: - 8 1 Pottle 

2 Pottles 1 Gallon. 

4 Pecks I Buſhel land meaſwe. 
5 Pecks | E | Babel water meaſure urg. 
8 Basel. 1 Aster. 

4 Aanrter. | 1 Chalder 

J erer. | i 1 Wey. 

Long . III. Long Meaſures are expreſt | 
fares, in this Table following 

3 Hoey via 1 Inch, 

12 "Si | | I Foot. 

3 — > 1 Tard. 

3 Foot nine Inches fa; 1 El. 

5 Ted and an half 1 Polevr Perch, 

40 Poles It | 1 Farlo +. 5 
8 Furlongs x 1 I Engli Ali. 4 5 $ 


Note, That 2 Yard, as alſo an Ell, is uſually. ; 
ſubdivided inco four Quarters, and cach Verte 2 | 


into ſour Nails. 1 
W 74 uber- 


* 7 
2 


* 
44 
- 


2 
ny 


thirty one, 
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XIV. Sapetficial or ſquazte Meaſufes 

of Land are ſuch as are expreſt in the | l Men- 

Table following. Jour. 


45 Square Poles 1 Noad of quarter of 
ncht: Cmake 2 an Ar. 
4 Roods © 1 Acre. : 


So that if you would . by Figures thefe 
12 of Land, Vic. Thirty (ix Acxes, three 
Roods, twenty Perches: alſo ſeven Atres, ao 
Roods, thirty two Perches , the ordinary way to 

A. K. P. 
— — 
7 — 0 — 32 
XV. AT able of Time i this that follows, Tim. 


1 Minute 1 I Mime. 

60 Minute. I Foar. 

24 Hours o | 1 Day naturdl 

7 — 241 — 

4 Weeks ; EI 1 Aoneth 

715 Ke, 1 
<1, Day, & |] t Tee very meer... 
TO 1 Sides 41 


L hn, 0 
But in ortlinary computations of time, the whole 
year conſiſting of three hundred ſinty i ve dayes,ts 
divided either into twelve equal parts or months, 
each moneth then containing thirty days and ten 
hours; or elſe into twelve un Kalender 
months, according to the ancient Verſe, | 
.'. Thirty days hath September, April, June, and No- 

vember - , , 


_ February hath twenty right alone, e 


* 


— * k 
* 1 
* 


36 _ Of Engliſh Movegs, &c. Book I. 
Note, That every Leap-year (which happeneth 
once int four years) — chree hundred 
ſixty ſix dayes, and in ſuch year February con- 
. taineth twenty nine dayeee s. 
XVI. Of things accounted by the 
Of things de- dozen, a Groſs is the Integer conſiſt- 
_ bythe ing of twelve dozen, each dozen con- 
| " raining again twelve particulars: ſo 
that if you would expreſs in Figures, ſeyen Groſs 
four Dozen, and five particulars ,' alſo four Do- 
zen and eight particulars, they may be briefly 
written thus. | _ 
C. D. 12 
— — 
o 04 OB 


| CH AP. III. 
Addition of whole Numbers. 


J. Noncerning.notation of Numbers, and how 
thereby the quantities of things are uſually | 

expreſt, a full Declaration bath been made in the 

preceding Chapters; Numeration enſueth, which 
comprehends all manner of operations hy numbers. 
II. In Numeration, the four primary or fun- 
dimentziroperarions- (commonly called Species) 
are theſeꝝ Addition, Subtraction, Multiphication, 
2ad:Divilon ooo of io 10 ad 
III. Addition is thabby which divers Num- 
bets are added together, to che end chat their ſum, 
aggregate, or total, ma be diſcovered .. « 
n Addition, place the Numbers giten, 
i | 423 (11-4 One 


| - 7 \. 


Chap. III. Of mol Numbers, 17 
one above ey ha 2 hat . 
like places or degrees in each nu * 
n the ſame rank: that is 5604s 
Units above Units, Tens above Tens, 

Hundreds above Hundreds; e. So. 

theſe numbers 1213 and 402 being gia: 1213 
ven to be addꝭd together, you are to 402 
order them as you ſee ãn the margent .. 
J. Having thus placed the Numbers, and drawn _ 

a line under them, add them together, beginning 
with the Units firſt, and ſaying thus, 2 and 3 make 
5, which write under the Rank of Units, then pro- 
ceed to the ſecond Rank and ſay 6 and 1 
1 make 7, which write under the ſe arz 
cond Rank (being the place of tens 462 
again and 2 make which write un 
der the third Rank. Laſtly, write, 1675 
down 1 being all that ſtands in the +: - 

fourth Rank, ſo the ſum of the ſaid: given Num- 
bers is found to be 1675, and the operation will 
ſtand as inthe Margen. 

In like manner the Numbers 2315, 2319 
742.3; and 14i, being given to bead 745 
ded together; their ſum will be found pr 
to be 987g] and the operation thereof! ;  —— 
will ftendas you ſee in:tid Example. 9879 
VI. When the ſum of the Figures of any ot the = 


Ranks amounts untoten, or any number of tens 3 


without any exceſs, write down: à Cypher under 
that Rank, hut when the ſum of any Rank enseedds 
ten or any number of tens, write down the exceſſ : 
under ſuch Rank, and fer every ten contained ii 


the ſum of any Rank, reſerve an Unite or 1 in 
Vvour mind, and add ſuck Init or Units the Fix | 
1 Sure 


. 


ere 


18; Addition Book I. 
Na es Ro towards the | of hand; fo 
e Numbers 4937, 9878, and 394 being given 
TY bes added together, the 4— 
tion will be thus, vic. beginning with 
the Rank of Units, I ſay 4, 8 and 7 
make 19, whereforeI write down 9, 
75208 the exceſs above 10, and carrying 1 
in mind inſtead of the ten contained in the Po d 
10. I ſay and (o being the firſt figure of he 
ſecond Rank ) make 10, which added to7 and 3, 
the ather figures of the ſame Rank, the whole ſum 
of them is 20, wherefore ſetting down a Cypher 
under the line in that Rank ( becauſe the exceſs 
the two tens is nothing ) I carry 2 to the 
ird Rank, and ſay 2 and 3 ( 3 being the brit fi- 
gare of the third Rank) make 5, which being 
added to 8 and 9g (the other figures of the ſame 
Rank ) the fum of them is 22, wherefore writing 
down 2 (being the exceſs above the two — 
under the line, in the third Rank, I carry 2 in 
mind ( becauſe there were two tens in gs to the - 
fourth Rank and ſay 2 and 9 make 11, which ad- 
ded-to 4 makes 15, this 13 becauſe it is the ſum of 
the laſt Rank Iwrite totally down under the line, 
on the ſeft hand of the Bigures before ſubſcribed; 
fo the ſum of the three Numbers given is found to 
be 25209; as in the Example. 6 | 
VII. When the numbers propoun- 
— 2 ded to be added, do expreſs things of 
een: of di- divers denominations, you muſt begin 
„ ith the leaſt denomination firſt, and 
nn, -whenthe Ne any of = —_— 
tons amounts unto an Integer Or integers 
the ner greater denomination, add fach Integer 


* 


Chap. III. of whole Numbers 19 
or Integers to thoſe of the next greater denomi- 
nation, on the left hand; ſo theſe ſeveral ſums 
241 —135 —54—3f. Alſo 121 — . —B8d. 
and 5 | — 18s — 2 f. being propounded to be 
added, their totall ſum is 42 /— 125 — 24 —1 f. 
For having written them down orderly according 
to the 2 d. Rule of the 2 d. Chapter, and drawn 
a tine under neath, I begin with the Farthings firſt, 
and ſay, two Farthings and three Farthings make 
five Farthings, that is, one Penny with a Farthing 
over and above; whetefore ſetting down 1 under 
the denomination of Farthings,I carry one Penny 
to the denomination of Pence, then I ſay 1, 8, and 
five Pence make 14 Pence, 4 | 
which contain one ſhilling * ” ” 
and two Pence, wherefore 
writing two under the de- 
ror of le . 
likewiſe carry 1 ſhilling to 
the 1 e 

lings: Then adding the ſaid 2 ſhilling unto 18 
milliags and 13 ſhillings, the ſum will be found x 
pound and 12 hillings, wherefore ſetting down. 
12 under the denomination of ſhillings, I car 
. pound in mind unto.the denomination of pounds 

ſaying, 1 pound in mind, together with 5, 2, and 

4 pounds which ſtand in the firſt Rank of pounds, 

make 12 pounds, wherefore (according to the 

ſixth Rule of this Chapter) I write 2, the exceſs 

above 10, underneath the ſaid firſt rank of pounds, 

and carry i in mind for the fayd 10 to _ ſecond 

Rank of pounds, then ſaying in like manner, in 
mind, together with 1 and 2 which ſtand in the 
ſecond Rank of pounds make 4, which 1 write un- 
| dernsatb 


24— 13 — 05 — 3 
12 — 00 — 08 — 0 


20 Abi, Bock ? 
derneath the line, that done, I find the total of the 
three ſums propounded to be 42/.—12 7. 2d.—if. 
In like manner 3 f. O &—19 p.w. 15 gr. Alfo 
2152-008. — 3 pr. = gr, Alſo oh. — 10 br. 
— 6pm. And ob. - 9 gz, — Op. ». — 17 gr. 
being Siren to be added together, their ſum wall 
to be 7 16, . = Of pw — 9 
ook will ſtand thus. oats 
| , 13 Fe 47 a a "it 
WA gd fe: ad 
Dine : \ os 
19 — 06 — 00 | 
— 00 — r 3T, * 


— * — 


> 


EEE,” he 


—— 


Note, Inalding togf ther the Numbers in "ie 
laſt Example, it mit be Frivembyed at 24 rang 
make One Penny weight „alſo 20 Penny weigbe 
wake one Qunce, and. 12 ounces: maks one 7 


Troy, as before i ared 1 in the ſee: ond) Rule of the 
ſecond Chapter. E | 


e tes of this Rule are theſe bonsai ; 
Alte. of Ruin Money, RE 


— 


A. 150 7 py If #1 4 'T 1 A. ; . | aA 


239 f 01 r 
2235. — 11-3 o - 
95 ro e % O—— oo = n 
dog 0 - O08, — _ o 1% | 


ves Ihre Mika r 
1 r Ane . —— 


2 41.8 
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* 2 _ of 1 Weight. 2 
1 1 120 19 * 
5 —5—17 = 170 pw. Fr. 
325 — 06—1 07 208 W TOI 
49 —11— ee 95. = 5g 
5 — 55 — — 10 ” as 
D 9 Ie 1 ä 


4 
ung dverdnyi Weight. Tie) 


; Aae, of 
uperficial Me 
3 5 Roads. ,. Pear. ee 1— 
— 6 e 3 
212 See IE. oo. — 1 
e 2 
. 28 
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HA. IV. 
Subtraftion of whole numbers. 
J. 2 is that by which one number is 
. taken out of another, to the end that the res 
mainder, or difference, between the two num- 
bers given may be known. "my 
L. The number out of which the Subtraction is 
to be made, muſt be greater, or at leaſt 


Sabtracti. equal with the other. As you may Sub- 
tract, 4347 or 9478 out of 9478, ſo 


— ave can you not ſubtract 9478 out of 
ies. 4347. 


LI. In Subtraction rank the two given 
numbers one under the other as in Addition, 
with this caution; that the number placed upper- 
moſt may exceed or at leaſt be equal unto the o- 
ther » So if the number 4347 be given to be ſub- 
tracted from 9478, I order them, as in the Mar- 
gent: then proceeding to the ſubtraction , I ſay, 

Sh 27, 8 T., taken out of 8, there remains one, 
which I place inthe ſame rank under 
4347 the line. In like manner 4 being taken 
n out of /, the remainder is 3, which 
3737 ſlikewiie 1 fer under the line in the 
next rank, again taking 3, from 4, the rema inder 
is 1, which 1 likewiſe. place under the third rank, 
laſtly ſubtracting 4 from 9, there will remain | 
which I fubſcribe under the fourth rank, so the 
whole operation being finiſned I fall, that if qzyy * 
be taten out of 9478 the. remainder is 5131 on ? 
( which is the fame) the difference between the? 
S 2 xz 5 . numbers 3 


4 + 18 
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remainder will be found to be 270 . 1:27 4 
for after the numbers are orderly 28560 
ranked I begin at the place of Units 106. 


and ſay 6 from there remains no 


thing, wherefore I ſubſcribe o, then. 27160 
proceeding to the ſecond rag I fay of 510% 
if o (or nothing) be take om, there will re- 
main 5 which Lalſo ſubſcribe under the line, again 
1 from 8, there remains 7; Jaſtly o from 2; there 
remains 2, See the work in the Maggent. 


When any of the figures of the number giyen 


to be ſubtracted is greater than the upper þgure 
out of which it ts to be ſubtracted, yon muſtborrow 
10 of the next rank towards the leſt hand and add 


the ſaid 10 to the ſaid upper figure, then the figure 


of ſuch next rank which is to be ſubtracted muſt 


be eſteemed am unite greater than it is 14155 


fore in this caſe, keeping one in your mind add it 
to the next figure of the number given to be ſub- 
tracted, and deducting all ont of: the figure above 
it, proceed in like ſort till you have finiſhed the 
whole operation. Example, let it be required to 
ſubtract 374 out of 8023. Having ranked them as 
be fore. I ſay four out of 3, that. cannot be, where- 
fore borrowing ten of the next rank and adding 
the ſame to the faid 3, 1 ſay 4 out of 13, there re- 
mains q, then writing 9 under the line, & car- 
rying 1 in my mind, I ſay 1 and 7 302; 
- make 8. 8 out of 2 that cannot be, but 25 

8 out of 12 (l achetauſe 10 be ing bor - dad | 
rowed, and adde ig a makes there an 
remains 4;wbich I bfr ib under the 49 
9 | C 2 


4 


23 
numbers 9478 and 4347 is 5131 as in the example. 
In like manner if 106 be ſubtracted from 2856 che 


0 


if ” , — 
* 
* 

F - 

2 » . 

— p 

* * : = "Wu 

2 * 8 e ol a 4 


24+ Subtrattion 1 3 Book I. 
line, again 1 in my mind being added to 3 makes 
4,4 out of nothing, that cannot be, but 4 out of 10 
there remains 6 Which I likewiſe ſubſcribe under 
the line; laſtly 1 in my mind being taken out of 
8 there remains 7, thus-you-ſee that the remain- 
der after 374 is ſubtracted from 8023 is 7649. 

Note diligently, that as often 4s 10 is borrowed, 1 
muſt be kept in mind to be added to the figure 
ſtanding in the next place of the lower number, 
and the ſum of ſuch Addition muſt be ſubtracted 
from the upper place; bur if it happen that there 
is no figure ig the next place of the lower num- 
ber, then the 1 in mind muſt be ſubtracted from 
the upper place, (as in the laſt rank of the laſt 
Example) Another Example. Let it be required to 
ſubtract 92 from 63801. Having placed the grea- 
ter number uppermoſt and the leſſer orderly un- 
— derneath, I begin at the place of units, 
62801 and ſay, 2 from 1 I cannot take, but 
92 - borrowing 10, and adding it to the 
— fayd 1, I lay 2 from 11, there re- 
62709 mains 9;* which I fubſcribe under the 
line, then 1 proceed and ſay, 1 in 
mind with 9 makes 10, 10 out of © 1 cannot take, 
ut borrowing 101 ſay 10 out of 10 and there re- 
mains o, wherefore I ſubſcribe o under the line; a- 
pain, 1 in mind out of 8, there remains 7; then 
ecauſe there are no more Eigures in the lower 
number I ſay 6 out of 2 there remains 2; laſtly, 
o out of 6there remains 6; therefore I conchude 
that 62801 exceeds 92 by 6270. t. 


- 
: 


amen of dj» have divers * nnObY, place 
vers ding them as before, aul beginning with 
ain. PE” 64 -_ the 


: 
* & 
7 
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the leaſt dehomination firſt, ſubtract ae lower 
number from the upper when © may be ſubtracted, 


and place the remainder underneath; but ifit ha p- 
ke that the lo yer number cannot de taken out of 


he upper, yon muſt borrow an integer of the nent 


greater r denomiparion on che left hand; which in- 
teger after it is converted into the ſame denomi- 
nation with the faid upper number muſt be added 
to it : then from the ſym of ſuch Addition you are 
to ſubtract the lower number and write n the 
I keeping 1 ( that is the integer borrow- 
ed) in your mind to be added to the next place of 
che wunder ar, to be ſubtracted; as before : ſo 
-90l.—145.—196,4-3f. being ſubrracted: | from 
12. —1 6. if. the reniainder is 331. 
I 12 2 For beginning with og far- 
things, ſay, 3 farthings our f 
Tfarthing1 cannot rake wheres -V, e * 
fore borrowin ng x penny(that'! | 201 152091 
17. an i integer ot the next greas 90 — 14—T0--3 
ter denomination) ind havin ie 
'canverred this penny lch. w 
four farrhings, I ade 8 to the Slereſald- 1 far- 
thing, ſo the fum. is five farthings, out of which 
fubtrackin 855 farthings there remains 2 farthings, 
which 1 place underneath che denomintion©6f 
Farthin . eben P1080 to the next denominati- 
on, an 3 5 which I borrowed and 104. 
le I 25 is. 114.-out of yd I cannot rake where 
fore 822 25 I Hhifling or 124. and addi d, 
to che ſaid the ſum is 19 4. from ch1 
ſubtract the ald 114. ſo there remains 8d. lach I 
fabſcribe under the denomination of pence; again 
chilling which es 4 being added 5 


* 


72 


as 1 \Subtratign,, * Rook 1. 
makes .. which I cannot ſub et Hur of II 5. 
and therefore I bort I pound OF 295. which be. 
ingadded to the ſaid; 11s. makes 31s, from which. 
TubrraRting 154 there remains i which I. ſub- 
ſcribe'under the- denomination..0 filings, then 
eartyiing 1 pound which! e to the lower 
place dt. pounds, I ſay 1 in mind with o mak 61, 
which taken out of 4 there remains 3, again 9 pou 
of ZT cannot take, but 9 out of 12 (10 being bo fr 
rowed and added, to the ſaid > according tors 
tourth Rule of chi; Chapter) ang moe Face 3 
laſtlyiq (for the ag char was h being ta- 
ken ut of I; there remains 3 4 x) ſo at lal 
J find thoritA;bring indebred ES 124 
7 —1f;hath- Nai! in paxt cof g . 
i +—3f ther remains et di 
. 176..— 84. — f, nid} ; 


Fos: . When 
pre Gbr 155 
a pended, YOu: m 


Fung ot npmbers. 1 Accor rdingt0 r 
hl rife 904 0 Chapter, and 15 
* * found. is xp 1 ed from the x 


rid, e Example, A. „being indebted. tp 
e . paid, ol at ng fi ri are 75 
— 1236/1. and a. a,third. 307, the 
bow much oft ie debt 
charged 2. Firſt, 
ther get? "ſever ral 
Hund rhe rot: 
1 fubtra 7452 


a as. you ſeg, by 
operation in e Margent, * the 
2 5 not ; 


c | 


Chap AV. of whole Nawibers. 


2/7 
Another Example. 1] NY 5 90 4 Adi dr 


like nature. A, being 


indebted to Ban. _— JO 6=6 8 —0 7 Fhe Debs. 
paid; i in part therepf at 340—JI2590 . 


One, payment 340, /. I1357I8—03 Payments. 
I . Sd. at E110 


_ 


a-ſecond payment 13]. 372—07—07 Paid in all. 
iS ta ia α og Belt. up. 


third 17 1. 


— 46 K. 
—10 d. the qui 


Here if the pper 72 5 de proſecuted a 
will app thi er _ .— 125. —05 a. 
ſeg the work in ih Margent. 

1. 0 on ig, proved by ſubtra- 


287 


/ 4109 beraction by. Af CHAIR 
ing JL 


125 of th 


Hook following, 4454 


are given to be 
536, 452 17.:4 or 36;, 
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28 een oc. 
* the fur of all the numbers etcludia the up- 
GL L conclude that the ſum of all e him. 
bers Br found Was truly computed. 
bers he e manner is Subtraction proved iy Adil 
tion, for jf you rttahe remairider, And the nitm- 
ber giveſ 0 de ed rogether the funi muſt 
pi N muſt de eg ual to tlie 
FE ram ? - 
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6 751153 536 flood fo)"; — . os 1570 oft 
:Queft, 1. Two erſons, A. and B. owe (eyertd 
lebts, thelefiezd t ot A.ieg04yiuhe 
tifference a tre vi 04.7, (rhetras che debt 
Bd Anſvizp 13 121170 51 303 Frborg- 
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39 e Book 
© Queſt, 2. Two 5m. e of ſeveral 
ages, the : ae g A of A. is 70, 
of — ces of — ages ls. 19, Nhat in the age 
br 


wt Es E 9 — 8 1 8 


The ſum of two: 3 2 55 7 70 
Wb what is the greater? A — 87 8 
Auveſt. 5. A certain perſon bots in the year of 
our 7 1616, eee his age in t N 
1667, what Was ; his age? Anfw. 5. 
Leſt. 6. The, greater, of two numbers is 130% 
their difference Is 49, what is the leſſer Aumber; a 
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El mbexs given {0 magy ti ned 

the 4 9 OED I. or ũnitie. | 

I. Of "= 85 numbers 2 in Muſciplicac ö 

| onefwhiy wihisdalled M 

the other the multiplicator (or both are called Iz 
Norm) bas A enolizg omT .t 18055 
nN {The numbes ſonght — t N nile 
tiphoation:of rhe tym number | thi 
. the Fact, or — fs if i 
df „ 


cup. eee 938 
given to be myltiplied hy B. by &. She. grodycc 
is 15, thatiis ; times n on's times 3 Mes 2 ang 

here 5 maybe called the tha Multzpli | 

the Multiplicator ;! or 3 may be ale ue Mal 
plicand, aud 5 the Multiplicator;; And s, (Pre 
of the gwo numbers g )eonaingrhy 

thrice; ſo 157 the on, coptainethys; 10 
| em ar likewiſe as 5; the 
ven numbers) contains unity q times, 494 15 { 
Product) cpntains 3 ee giveSnumndse) 


emes.7 DziE i Aid eAtgpl; ee 11170 


JV. Maldplication 1 thin 
Single hl. V. Single Multi! 17 F 
ä 12 iche Mulrplacand; 

cohſiſt each of them i ꝗf/ n 10 wn hu 


Jaſt Exithple; In like manner e — 72 | 
'5; the productis-45; this 8. 


tiplication : now the ſeveral ee 


multiplicition arc:welexpreſt in the T t 5 
8 uſually called bene able Gd 8 
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left bang 
: 44 my e ye from A in x right line equi- 
= - -- Wiftant upper lid co }op-line of rhe Table 
. til I come to that ſquare whith i is directly under 
3 Top 4 fiiid Lech HOWS Product roqu red. The 
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. ander 
1 to be 268, and 
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| 7717; When the multiplicaror conſiſts of more 
r as madly-figures as it hach, ſo ma- 
ny ſevera] products muſt be ſubſeribed: under. the 
line, which af laſt being added into one ſum, gives 
1 I the operatiog 157 ts 
thereof wil ſtand thus; ff 1232 being 1232 
multiplyed by 3 (accordiag to hg 
laſt rule) the ꝑroducꝭ is 3696, Again. 
1232 being multiplyed by 2, the pro- 
duc is 2464; which ſeveral products, —. 
a tter they are placed in their; due or- 
der ( that is, che firſt figure ar iſing in 
1 ch proge under his ceſpeRive muls, : - - - 
IF tiplying figure ) and added together 
| So 28336, the product required? 
In like manner 1321 being glven to be- 
multiplyed by 123, the product is 1321 
F 162453, and the operation will ſtand 12483 
u you ſee Na n 
- IX. When the produtt of any of the particular 
figures exceeds ten, place the exceſs under the line 
as before, and for every ten that it ſo exceeds , 
keep one in mint to be added to the next Rank. 
Example , 3084 being giyen to be 
multiplyed by 36, the work will ſtand 
thus; for 6 times 4 being 24, J write 


4 the line and reſerve 2 in mind 


for the two tens, then L ſay 6 times 8 

1 48, unto which if I add 2 kept in 

mind, the whole is 50, wherefore ſub- * 
fcribing o in the next raak under the line (o be, 

Auſe there is ne txceſs of 50 above g tens ] I re- 

oF ferve Jia und for the 3 tens x again, I fay Sms 

= Qt: cn. no 8 
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the particular product ariſing from the mulciply. 


ing zgure 6 18504 z in like manner proceeding 


with the male figure 3, the particular pro- 
duct ariſing will be 8 
products being placed in due order, and added to- 


gether (After the manner of the 8th. Rule of this 


Chapter) will give 111024, which is the total 


product ariſing from the multiplica- 


5073 tion of 3084 by 36. and the operation 
2356 will ſtand as in the Margent. After the 
30438 ſame manner if 5073 be given to be 
25365 multiplied by 256, the product willbe 
10146. found to be 1298688, rhe operation 
1205088 will ſtand as you fee in the Example. 
| . When the two numbers given to 

be multiplyed, do one or both of them end with a 
Cypher or-Cyphers towards the right, hand, mul= 
tiply the ſignificant figures in both numbers, one 


by the other, neglecting ſuch Cyphers, and when 


the multiplication of the ſignificant figures is fini- 
ſhed, annex on the right hand of the number pro- 
— duced by the multiplication, the Cy- 

43 100 pher or Cyphers with which one or- 


15000 both of the numbers firſt given did end, 


2155 fo will the whole give you the true 
431 product demanded: Example, 43 100 


646500000 being given to be multiplied by 150 
| the product will be found to be 
646500000, for omitting the Cyphers whicly ſtand 

1 in 


.\- Atuhiplicetion Book I 
nothing is nothing, to which adding 5 that I kept | 
in mind. the whole will be but 5, which I likewiſe! 
ſubſcribe under the line in the next rank; again, 6 
times 3 1 185 which (in regard z is the laſt figure 
of the muleiplicand) I write wholly down; fo that 


be 9252. Laſtly, theſe ſeveral 


>” 0. 8 on ay wat © ow Taoamn, fy am OD was a. a. 


Chap. V. F whale Nambers.. | 
in the laſt places towards the right hand as tell in 
the multiplicand as the multiplicator, I multipl 
the ſignificant” figures 431, by the figures 15 (ac- 
cording to former rules) ſo there will arife 6465 
to which annexing on the right hand all the Cy- 
phers before omitted, the true product will be 
646500000 :* more Examples hereof are theſe 
following. 


43125 0150 35108000 


F 1500 — 1 1257 
215625 — 23540 
431257 10216 
64687500 1 
e911 538500 


XI. When in the multiplicator, Cyphers are 
included between ſighificant figures, multiply by 
the ſaid ſignificant figures, neglectingꝭeſuch Cy- 
phers or Cypher, but obſerve diligently to ſet the 
particular products of the ſignificant figures in 
their dug places, according ta the 8th. rule of this 
Chapter. So if 56324 be given to be 


multiplyed by 20006, I firſt multi- 36321 
ply the whole multiplicand 36324 2006 
by 6, and place the product orderly 337944 


underneath the line, then paſſing 112648 
over the chree Cyphers, L multiply 1126817944 
$6324 by 2, and place 8, which is 
the firſt exceſs of this particular product) direct- 
ly under the multiplying figure 2, and the reſt in 
ir order: ſo at laſt che true product will be 
found to be 1126817944; and the work will tand 


as you ſee in the Example. Ear 
15 More 


5  Milltiplleation ” Book I)" 
Moxe Examples hieredf are theſe that follow. 
ae ogg? e 
CE et A = X ; 10302 oh 
er. fans Hay. 
| wc - HBO 24h „ % 059Fc.5 4 
pA 321770 S4 233765; <-7 2 
8 : 24482703306 
| Note, That one of the principal caxtions to be 
obſerved iu Multiplication, is the due placing of 
the particular products ariling by each multiply- 
ing figur, and that may be performed either by ta- 
king care to place the firſt figure or Cypher which 
ariſeth in each product under the reſpective mul- 
fi din figure; ox at leaſt the firſt place — | 
in the ſecond product muſt Rand under the ſecond - 
place uf the firſt product, and the firſt place of the | 
- third particular product under the third place of. 
„ eli 5 3 no riangll ent A] 
III When 2 number is given to be multiplyed 
by a number that con ſiſts of » (or ar unit) in the 
fir ſt place towards the left hand, and a Cypher of 
Cyphers on the right hand of ſuch unit ( fueh ard 
10, 100, 1000, 10000,8c. the muſtiplication is per? 


—_—_— 


— 


formed by annexing the Cypher or Cyphers of dhe 1 
multipiicator at the end (e wir on the right band}; 
of the multiplir and. ſo it 326 be given tobe mull Y | 
tiplved by 20, the product is 3260 pif by 100, theY 1 
product is 32600; H by 1000, che product iq j 
726000in like manuer if 170 be multiplyed by 2 
the product is 1700 itfby::200, 17006, &c, - t 
7. 504 114. When more numbers that n 
T, wo e given to be mukiplye@one b 
dk ocker, tharkiod of WakiplicariolY » 
8 1 


* 
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ch by whaltNamberr; 37 
is called Conthwual, and is thus performed, 4 * 
— any two of che numbers given ane hy the 
other, then multiply the product by another of the 
numbers given, and this product by the ſourtit 
number given (if there be {0 many) and in that or- 
der till every one of the given | 
numbers hath been made a mul- 18 
tiplicator, ſo the laſt product is 422 
the true product required. Ex- 72 pro 1, 
ample, It 4, 18, and 22 were gi- 22 
ven to be multiplyed continu- 12% 
ally, firſt. 18. multiplyed hy 4, 144. 

oduceth 72, which — rr ad. 2) 

y 22-{ the third number) pro- 387 7 | 
duceth 1584, the laſt product or number tequired; 
ſee the: wark is the Margent. The proof of Multi- 
N y Diviſion as will appear by the next 


apter., 
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CHAP. VI, 
wi Dizifion by whole Numbers. 
. Den {s that by which we diſcover , how 
often one number is contained in another, 
or ( which is the ſame) it hewerh how to divide a 
— into & many equal parts as 
ou eafe. L.! 

II. Ia Divifion there are always three remarkas 
q ble nutubers which are commonly called b Acer 
names, the Dividend, the Diviſor, and the Luotient 
i The Dividend is the number given to be di- 

„ W 
- bs | S088... 


38 | * nf Book l. 
- TV. The Diviſor is the number by whiclithe di- 
videndl is to be divided; that is, it is the number 
which declareth into how many equal parts the 
dividend muſt be divided. y 
JV. The Quor ient is the number ariſing from the L 
diviſion, and ſheweth one of the equal parts re- 
quired : ſo if 15 were given to be d divided by 5, or 
"_ 5 equal parts, the number ariſing, or one of 
ual parts will be 3, for 5 is found three 
— 15: And here 15 is the Dividend, $ ay 
Diviſor, and 3 the Quotient. 
Diviſion VI. Piviſion being the hardeft leſs | 
fk Ea, Ton in Arithmetick, muſt be heedfully 7 
— by the Learner; „for whoſe®: 
eaſe 1 ſhall uſe m wok * N make the 


wm ſmooth b ales and Exam 1118 
N f be ue ca | 


the eaſieſt firſt, which wi 
— the Diviſor conſiſts of one figure only; fo 
example, let it be required to divide 192 by 8, off 
192 pounds into 8 equal parts or ſhares; | 
192 is the Dividend, & is the Diviſer and the 24 
tient or one of the equal parts is ſought. | 
VII. Place a crooked line at each end of rhe 
2 that on the leſt hand ſerving for t 
place of che Dien ſor; and that om the:riphe for rhe 
Lestient; then if the Diviſer be a ſing Agne e, 
ſubſcribe a point under the firſt figure of the Da 
vidend towards the left hand, if _ Hrſt. gun 
be either vu _ — L. — i oh * ſe 
c ut if ſuch firſt figure 
— 2 Died Diviſor 5: 2 9 
boa Place fee Din oy may! 
9; 192 9 epoine 
| Ca cles the Dido d Tam 


[ 
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iven in the 6 Rule, 192 being the Did, /and 
: the Diviſor, I ſubſcride a pbint under 954 not un» 
der 1, becauſe it is leſs than the Diviſor. This done 
the Dividual,or number whereofthe queltion mult 
be asked, is 19. 
VIII Having thus prepared the numbers;ack 
how often tlie Diviſor | is contained in the-Djvideel, 
and write the number which anſwers tlie * | 
inthe Qustient, then multiply the Diviſor by tb 
number placed in the nation, and ſubſeribe the 
product undlerneath the Divideal ; Laſtly, having 
brig a line under the product, FubtraR it from 
the Divideal-and ſubſcribe the remainder "orderly 
8925 the line: 8 demandin 

W e times che Diw/er $ is fo * 192 (2 


19, the a wer is o 416 


tient, en m ply ing. 
Ka I ſubſcr; EIN þ the pro? 


idyal 195 7 1 7 ra 1 0 ran underncath the 


product 16, act it, the Did nd 
7575 cre dex 3 ion th the las * 


Tel under the next plate of 
= — t dan — bring 
igere. or Cypber Randing Uthac 255 

ler that et | it next after l. fo 


A new 
Diu — ks he the ſe--* / © 
N = F e the work will Rand - 
0 10 12 the cxample, Dz 85 A 
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15 ? Dan N 4 et 


Aden Dididaat being (et «part; renew "Y 
„ te the sch Rule 
of. this C „thus demanding how often tl 
Ditifor $'is fou, twche Dibdaaal 32, the anſ 
is four times, whefefore I write 4 in the - Dworien 
then ers re 8 y 4 (ide ow 

© Nedtiemyche pr 
3) 192 5 124 5:32, which-I ſubſcribe under de DF. 
Mas viduad A, and after a line is draw 
— under neath; 1 ſubtr ict the product 31 
* the ud 3 2, and there bein 
2 no remainder I ſubſcribe '6 under t 
line, fo the whole work being niht, the Ones 
is found to be 24, and rhe operation ſtainds AS * , 
Nee in he Example g wherefore 1 8 | 
FI 92 pounds be Keie walty divided among! 
h perſon wines wy BA ay 
jr yoo it be * divie 
Aeg egen 
— 1 (he 


diag to th l 


: 
j 
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| — of this Chaprer) 1 dean bbw 
SI en nba 


9, and finding it dice estate; 


> SiG: ee n4nthe Te cken mult 


* * 


. 5 Tack render Ro 


this, a line being drhuu under ber 
ſubtract it from the Dividhab 9; 


no remainder, I plate 6. andern 


you ſer in the B 210 S2SL9 32.510 50 


ain, placing u ine wader 4 Which ig i 
a 5 I traß 


| . ſcribe the fad 3 2 


der o, 
"03 * 


by whole Wambers, AY 
r is contained inthe Divi- 


| Chap. VI. 
how often the 


dual 3, and not finding it once contained therein, 
write o in the Veoticur, add how e the 
product which 2 to aviſe from ipli- 


cation of the. Dizzfer by o (the Cypher laſt placed 
in the Quotient?) amounts to o, the Dividual , out 
of which that product ſhould have been ſubtracted, 
remains che lame without alteration; wherefo re 
after a paint is ſubſcribed under 6 the next place | 
of the Dividend, I annex 6 to the 
Divignal 3, ſo there will be a new Ness (204 
Dividual, to wit, 36; then'deman- 9 
„ding bow often the Divifet 9 is 2 7 
found in the Divi dual 36,the anſwer 9 
will be 4 times, wherefore I place 
4 in the Vutiam, and mukipſying 
the Diviſor ꝙ by 4, the product is 36, which J ſub⸗ 
ſcribe under, A" fubrra& from the Dividuat 36, 
ſo the remainder is o, thus the whole work being 
Fuiſht, the ;Luciext is found to he 304, as you ſee 
in the Erample; wherefore I conclude if 936 1. 
he divided equally: amongſt: ꝙ perſons, the ſhare of 
each will be 104 J. In like manner if 296163 be 
divided 7 the Qatiem will be 42309, . 
The work of Dixiſion is ,, rhe fo of 
briefly contained in this following 4 2 
Ve. net ſro, 


Hie . 1 ſubdar, aufe. ſecandum. 


Fi he, ack, bom ef i. een er- 
- Then multiply, ſubtraa, 

I. 2 the —— . 
Wife conſiſts of x ple Figure g, 
-ovely, 


S t may 5 Mo 14 5 
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qual parts; the work will be 
thus, The Divi ſor 2 is found 


3) 82506 (2750 by 
is found in 8 twice 


_ 


being ſu 


v8, or 31 
the apera- 
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is finiſut ther? will remain 7, that is, each perſon 
muſt have 43 pounds and there will be an overplus 
of 7 pounds, wbich muſt be alſo divided equally a- 
mong the 8 perſons, but that cannot be done till 
the 7 pounds be reduced into ſhillings, and then 
thoſe ſhillings muſt be divided by 8 to give every 
perſon his due ſhare of the ſhillings contained in 
the ſaid 7 pounds; again, if there yet remain any 

ſurpluſage of ſhillings, they muſt be reduced to 
pence, which muſt alſo be divided by 8 to give es 
very perſon his due ſhare of pence, ſo that when 
this queſtion.is fully anſwered each perſons ſhare 
will appear to be 43 /.-—17 .—6 d. But how the 
before mentioned Redw7zon is performed will be 
made manifeſt in the fifth rule of the next Chapter. 
III. When the diviſor conſiſts of Dießen 1 
two, three, or how many places ſoever e gur, 
the operation is more difficult than 3,7 and ex- 

the former, but depends upon the ſame haf ö. 
grounds, and therefore the learner being well 
vers din the preceding method of dividing by a fins 
| gle figure, will the more readily underſtand theſe 
that follow, which are two, whereof the firſt is the 
eaſier, but. the latter more expeditious, and that 
which indeed is principally to be aimed at : For an 
example of the former, let it be required to divide 
4112772 by 708, or (which is the ſame)to divide 

4112772 into 708 equal parts. | 
Firſt, a Job/e is to be made to ſhew at firſt light 
any A able or product of the Diver, jt being a 
kentwice, thrice, or any number of times under 
ten, ſo having firſt written down the Diviſor it 
ſelf og. and drawn a line on the right hand there- 
94 I place 1 on che right hand of theline Arey 
Sita „ e 


Diviſon [ook 2 
I againſt the Divifer ; then un- ö 
derneath the Diviſor 708 1 ſubd” 
ſcribe + che double thereof” 
which is 1416, and place the 
| figure 2 directly againſt the 
ſaid double, th wit, on the o- 
ther fide of the Ine. A ain 
adding 1416 (to wit the dous 
ble of the Divi/ar)to the Divie. 
for it ſelf 708, the ſum is 2124 
for the triple of the Bier, 
this triple I ſubſcribe under the double and place 
3 0 * oxher ſide of by line right againſt the tri- 
ple; Again aging = the triple 57 the De 
2 che Diviſor 70 oF] i 41 or the quadruple 
r the Di%/ar, which quadrople I ſubſcribe Loge 0 
- the triple, and proceeding 5 like manner, at la 
the Table 1s 1 1 which readily ſheys the Dies, 5 
Je, wh le, triple, quadruple, quintuple, ſexe"! 
rg le, and noncaple of the Diviſar, © © 
1920 2245 2 roofe of the {aid Table, adding the 
laſt number j ereof to wit 6972(whichwis Foun 
to be nine times the Divifor)to the Divifor 7 
find the ſum to be 7080 1 285 the Aa Ryle 
of the fifth chap. ) is len e times che Died er, 
wherefore I dae that che Table is ue, in re- 
gard that the laſt number thereof i is rived from} 5 
Al the ſuperiour numbers. 
be 1 of Multiples or Produdd 6f the Divi : 
thys prepared, write don the # 


oor > hind oft Diul/er, then gift 
by 19 0 b deft Dre places 1475 wy 


h Warts the ie bd as are Neider ual in 
wee ( being conliqered part) ro the Der a 


Bap. VI. by whole Numbers. 4s 

-bich' being greater 708jt ) 4127 (4809 
hind excel — I 416} 3549 pL 207 2007 
alue thereof, — 1 = N 
ubſcribe a point under 2832 NN | 
thereby colts apart 3540 5 $727 2. 

112 being the feweit 4 5664 LEON Bet) 
fiche formoſt places 49% / 8937 


phich will contain the 56648. r 
Jiviſer 2 ſo 14112 63725 - 
he dividaa, (or num- 


er whereof the fixſt queſtion muſt be azkedY then 
lemanding how often the Divi/er 708 is contained 
n the dividua 4112, the anſwer will be found by 
he Table to be five times, for looking in the Ta, 
cannot find the ii ÿekactly, but I fee that's 
1mes the Diviſor is the next greater than the diva 
nal 41 12, and five times is the next leſſer; whetes 
ore I write 5 in the quotient and the number in 
he Table which ſtands againſt 5, to wit, 3340 1 
ſubſcribe under the "dividual 4.112; then having 
Irawn a line underneath, I ſubtract 3540 ( whit 

s five times the Diviſor) from the aividual 413 12] 
ind ſubſcribe the remainder 572 anderneath the 
ine; that done, I put a point under ehe next place 
df the dividend towards the right hand, and be- 
tauſe the figuxe 7 ſtands in that place, I tranſcribe 
7 next” after the remainder 572, ſo there is 3727 
ora new dividudl. - 1 -M 
Then demanding how often the Piyiſor 70Þ is 
contained in the 4% 57277, the anſwer will be 

found by the Table to · be 8 times, for looking in 

the Table I find that 9 times the Diviſor.is the next 
greater, but 8 times is the next leſſer than the di- 

vignal, wherefore'l write 8 in the quotient, and = 
tis 57 68 * wal /; * R « | i | | \ e 


| 
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the number in the Table which ſtands againſt 8, 10 
wit, $664 I ſubſcribe under, and ſubtract from the 
' dividual 5727, placing the remainder 63 undex; 
neath the line, + ba 47:54:44 
ain, I put a point under the next place of the 
dividend, where I find the figure 7, and thereforg 
tranſcribing 7 next after the remainder 63, th 
new dividual will be 6&7; then. demanding how of» 
ten the Diviſer 708 is contain'd in the d:vidaal 637 
and not finding it once contain'd therein, I write 
o in the quotient, and ſince in this caſe (that is; 
when a cypher anſwers the queſtion ) the divida 
remains the ſame without alteration, the figure of 
cypher ſtanding in the . of the dividend ij 
to be tranſcribed after the dividual for a new diui 
dual, ſo writing 2 next after 637, the new elde 
is 6372, wherefore demanding how often the Dix 
viſer 708.is contain'd in 6372, 1 find by the T 
it is contain'd.in it 9 times, wherefore writings 
in the Qastient, and placing the number which 
ſands againſt 9 in the Table, to wit, 6372 under 
the divid 6372;and ſubtracting it from the 4 
daal there will remain o. Wherefore I conclude 

if 4112772 be divided by 708, or into 708 equ 
parts, the true Quotient or one of the equal part 
| required is 5809. 
20304 (108. In like manner 
g * 20304 be divided 
188, that is into 18 

equal parts, the 359 
tient ariſing or on 

of thoſe equal;parl 

will be 108, and g 

operation will fail 

as you ſee. 8 


Chap. VI. / whole uber. 47 
The preceding method of Diviſion by the help 
of a Table of the Multiples or Products of the Di- 
_ viſor, as it is moſt eaſie, ſo in ſome Caſes, (namely, 
where the Diviſor is great, and a Qtient of many 
places is required; as in —— Tablet of Inte- 
reſt, Aſtrenomical Tables, and fuch like )it excells all 
other waies of Diviſion, both in reſpect of certain - 
ty and expedition, but for common practice it is 
too tedious, and therefore I ſhall proceed to the 
choiceſt practical method. 
XII. I now come to the laſt and principal method ef 
Diviſion, when the Diviſor 22. The latter ani chof- 
of many places,which to ſuch as have oof, practical method 
the Table of Multiplicat ion by heart of Div iſion, when the 
will not be difficult , for example, Diviſor conſiſts of 
let 56304 be a number given to an places -. - - 
be divided by 184, that is, into 184 equal parts, 
and = Quotient or one of the equal parts is re- 
uired. If 
8 Firſt, diſtinguiſh by a point (as before) ſo many 
of the formoſt places of the dividend rowards the 
left band as are either equal in value( when the 
are conſiderid apart) to the Diviſer, or elſe whii 
being greater, yet come neareſt unto it, thus 1 
ſubſcribe a point under the figure 3, thereby ſer- 
ting apart/563; being the feweſt of the formoſt 
places which will contain the Diui- 8.0 Wa 
ſor, fo'is 563 the. dividual, or num- 184) 56304( 
ber whereof the firſt queſtion .muſt be asked. Ha- 
ving thus prepar d the numbers, I demand hom of- 
ten the Diviſer 184 is contained in the dividual 563 
und ſince to anſwer this queſtion; and ſuch like, 
there is a neceſſity of en it will de requiſite to 
"ſhew pom this tryal may fitly be wade: Grit; there- 
93 4 ' re 


a. 


we 


48 +\Dinjfos .. och 
fare compare the number of places, in the diuidua. t] 
with the number of places in the Divifer, and 1; 
when the number of places is the ſame in both, let Þ 
it be asked hom often the Grit or extream figure of ;: 
the Dizier towards the left hand is contained ia 4 
he rſt figure of the dividue! towards the ſame 3 
nd, ſo here demanding how often 1 is contais. b 

1 

( 

fi 

f 

| 


( 


ned in 5, the anſwer is 5 times, whence I infer 
that the Diviſer 184 is not contained oftner than ; 
times in the dividua 563 (for 6 times 184 is mani: 
feſtly greater than 563 )bur whether it be cantai- 
ned 5 times in it or not, examination muſt be 
made either by multiplying( in ſome by· place )the f 
Dizi. 184 by the ſaid 5, and comparing the pro- 
duct with the dvi. 563, or elſe thus, ſaying 3 
times *{to wit the 1 in the Diviſar, is contained: 
in 3, to wit, the firſt figure of the 4vidual 563, 3 
times, but then 8, the following figure af the Divin 
ſor, cannot be found 5 times in 6, the following 6. 
gure of the dividend, and conſequently the Drviſor: 
184 is not contained 5 times in the dividual 53, 
wherefore I make another tryal to ſee whether it 
may be: contained 4 times in it or not; ſaying:4+ 
times 1 is 4, which is found in 5,and there will re- 
maia 1, but then 4 times 8 which ie 32 cannot he 
had in 16, (for the 1 before remaining being ſup- 
poſed to ſtand before 6 maketh 16 Hence I c- 
elude a gain, that the Diuiſor 184-15 not contained 
-4 times in the dividsa! 563 , whorefare I make ana- 
ther 'ttyal to ſee, whether it may he contained 3 
times in it or not, ſaying 3 times js 3, whichis 
foundiin 5, and these will remain 2, again, 3 times 
8 14. which isfaund in 2 before te- z 
mainiog-being ſuppoſed to ſtand before the t in 
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\ 
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the Men makes 26) and there will remain 2 2 
ly 3 times: 4 is 12, 2 5 likewiſe found 7125 23 
01 the 2 remaining bein ſuppoſed co ſtand before 
the 3 in the Ah makes 23) whereby I ſee that 
the Diviſor 184 is contained Time in 10 i,,,j 
363, 'wherefore T write 3 in the Drorient;: and, 

proceeding accordin > Wap Rule of this Che 3 


2 multi ly the ſor 184 by 
{the f 2 in the 2200 184) $6304(3. 


o ys Produttis 35, which Tfub-" _ | . 
frribe orderly underneath the & 1141 
daal 563, then hifving draws: den the 


fad Prad, T fubrract it fron rb Rowley and ſub· 
kibe the remind which 1s rt under the ne. 
ain, according to the 9th Nui of this Chap- 
ter, Ibrin down'© which-ftztidsin che next has : 
df thE&vidend;tothe remainder 11, ſo therè is 10 
* tht eee biduat; then demandin ng how often the 
184 is found ; in the div3azd! 110, and not 
92415 ir once containell in it, 1 write o in The: 
rn hieb is to be done as, often as the ꝗ 
Wen ie anfwereif by nothing) tdi becauft 


Prod ariſing is Oper at -—_ iearion of the Ds 
wel? 10 er fy Kod I the te 
| 3. to 


bak ofwhich'rhi RESCUE 184) 563.04 — 

be uttracked remains the me- 5 
8 alterarion”: wherefore © ——— 

Oirit N fabkeribed un. 1104 


FE 
F e* 3 0 
e . e l be a new divideal., to 


N 0 TE here the queſtion at la is to ko 0 
n T8 i found in 1104, but to! 


$2 } - "Diviſion Boo OK y . 
the tr) 1 the dhidua conſiſts of one place 
more t nis in the .Divi/er, it muſt be asked how 
gften the firſt figure of the Diviſor on the left hand 
is cantained in the two formolt places of the divis;. 
dual towards the left hand, viz. 1. demand how of. 
1105 is contained in 11, and although it may ba 
had 14 times, yet I need never begin the tryal a 
= 9 times, therefore I make tryal with 9, ſays, 
ng's times t is 9, which is found. in x1 and 
will remain 2 ; bur then 9 times $ which is72 cans 
not deſfound in 2 {a0 becauſe. the 2 remaig 
ning being ſuppoſed to. ſtand. before o in thedivis 
makes 20) therefore I make tryab with 8, ſay; 
ing 8 times 1 158 . en is found in 11, an 
mere WI N ho apap 8. times 8 cannot be 


0 5 

vl ere fay g 7 times x. 2 
remain, | 

but then 7 times 8 cannot be had. 4a therefe » 
T make tryal with, 6, ſayin 6. times 1 18 6, which 
is found in 11 an d there will remain,3,alſo 6 ti den 
$1548, which is "Cound i in 50-and there will rem 
25 laſtly, 6 times 4 24, which is found 
whereby at length I ſee. that 25 Diviſar 1 fy 
contained 6 times in the dividæal e eee, 
I write 6 in the and pxyce accors 
ding to the Brh-Rule of this Chapter, I mult 12455 "= 
Dire 184 by 60 the figure laſt placed i in the Yan; 
tiem) ſo the Produtt is 1104, which. being ſubſcribed” 
under and ſubtracted from the 4 | 
Remainder is o, ſo at laſt] conclide tha 


tient ſought is 306, 


1 the bgure aſlumed for che c i | 


0 ol 
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bolds good upon tryal as aforeſaid, by "two or- 
three Ke the — — of the 4245 ic will 
for the moſt part hol throughout the Au, hut 
this muſt be a perpetual Rule, that whenſoever the 
Product of — — — — the — by: che 
ure placed in the Quotient, happens to — 
wr the aivided: from which it ought 3 be 
ſubtracted , ſuch Prodact muſt be ſtruck our of 
the work, and a leſſer figure is to he placed in 
the Quotient. * 
For a ſecond Example,let it be required to divide: 
15114220 by 2987, or into 2987 equal parts. 
Firſt, the Diviſor 2987 being greater than 151.1 
(to wit, the four formoſt places of the Dividend) 
ſet a point under 4, thereby ſetting apart 15114 
for a Dividual then becauſe the Dividzal conſiſts of 
one place more than the Di- TEL 
viſor, Lask how often 2 (the 2987) 15114220 (3 
firſt figure of the Diviſor to- 14935 
wards the left hand is con- That I79 
tained in 15 (the two for- 
moſt places of the Diwidsal) and finding the anſwer 
to be 7 times, I infer thence that the Diviſar 2987 
cannot be contained more than 7 times in the. Pi- 
vidual 13114, but whether ir will be contaiged 7 


Y times in it or not, examination muſt be made, ei- 


product with 


ther by multiplying 2987 by 7, and comparing the 
— * Bede 111 14, or elſe by the 
manner of tryal before delivered in the laſt Ex- 
ample, ſo at length it will be diſcovered , that the 
Dyviſer 2987 will not be found above 5 times in the 
Dividua 15114, wherefore (according to the $gh 
» Rule of this Chapter) writing 5 in the Quotient, 
I multiplying 2987 by 5, 1 ſubſcribe aug 


g > 355 | ; D * Fook'| | 
: of * whictris 1493 5, under 
the Divid u 1 2 drawing a line undes I 
—— He uc, and ſubtracting i it from 
tue Dei 151141 ſubleribe the Remainder 179: 


undder the line: 
Again ( eccording to the th Rule of this ch 


tel bring down a, the nen 
2987), ste serer Ae Dividend, tot 
tze ſaid Remainder 1791 


1792 ſo the new Dividualcwi 

— done, asking how often the Divijor 
2987 18 contained In the "Divided! 1792 , and n 
finding it once contained in it, I write o in the. 
Quotient, aud here becauſe the queſtion is anſwerd 
ed by o, the next place of the. Dividend, to wit 2 


is to be brought d 
2987 91 5 B 14220 1 5060. — Dividual 1792; 


Z) 0514935 © eine rw, Diodes 
77109022 1792. en renewing. 
07922 che queſtion and pros 
, \ceedug)ay before 40 
1.5} An length che Diviſian! 1 | 
10 Soiſbt, the Quotient will de found 300 E 


y. wichout any Remainder 4; bur it a * 1 
Nader had hapned after the fubtraRtion 1 1 
4aſt product, it muſt have been proſernted ace "i 
_ ro the directions before given in the exim 
» latter end of the 11th Ne of this 4 
15 like manner if 12089385 50 be divided by. 
19999; or into 19999 equal parts, the quai 
or one of thoſe equal parts will be foun 60456; 
wid the Work will ſtand; a5 here you ſee. © 


%* > 


\Tf auI — 


If Thi | ter - 
thod of — Fry? 19999)1208939550 (59490 


Le dd YE SC L_RTY OO _Þ—T 


oo Sn ing Bowl Eo oe Mas BeOS eas 


1 . frovered by the nimber of Points the 
i placed under the Dividend) and ſo ma- may be tif 
y titties is one and che fame kind of — GY 
FF operation repeated, the ſabſtance whereof i Gd 


53 
1 


ä 


to be prefer d be- — 2255 


fore any of _ '$9995 

common 8 0 79996 

dividing b = Wr 99995” 
ing out ofFipures 

where the ſteps of . 


the Diviſion are 
ſo confounded ( belides the burden upon he me- 
tory by a prom maar > e Divi- 
fon ) that if any _errour happen, it can ſcarce be 
— without 5 — LA work anew; But 
in the way before ined, the particular Mul- 
dplicertons,Subers ions and Remainders, which 
delong to every figure of ths Quortent, are ſo 
— ergo early „ae at- if ah , cxrrour 
pen, the work may ea e refotmie 
I. So often as the Queſtion i 18 repeated in 
Divilion, fo many places there muſt be au- 
de in the Quotient f which may be di- 3, * 


uined in the Verſe before mentioned at the en 


of the roth Rule of this Chapter. 


I XY. When the Divi/er conſiſts, of I or an unit 


in the excreanf — towards the left 

land, and nocking but Cypbers to- 2 divie | 

wards the right, « e diviſion is per- dis wo, 
6. 


formed by cutting of with a line ſo 109, 
4 band places of the Dividend towards the right 


as the Divifer oaks Sr. ſo rhe _— 


„ deen — 


which ſtand on * left hand of. Nr F 
et; and thoſeicut off ta if Nee (ift 

be lignificant ro akin; e proceeded. 4 

28 ofurplnſage N emaining, according 

to the Note 85 IN Lend of the elexent Rile gh, » 


$ 
20) 472] 0492 "re ry be di 67/04 weje 


vide 21110 1 3 prin | 
7200 cr 2 
Jong 8 980 = 5 = 
AP-4,444 aver 
0 1 } vgs — $9. £ et 
Char ins e e were t0| 


41 ed 7 5 1090 per, ſons, the ſnare pf e 
would and there would be 8 


7201. 675 e alſo ſubdivided 25 aforeſaid dae 
form of the Work in the Margent, 1 (i) 806 


i When 17 Diviſer ane gf, poy-lgwill 4 8 
cant figure or figures in r 
=" form 


ace or placęs towards 
bag, „and corhig bu a Cube 


or C rs towards the right, cut 


fi 1% many places of the Dypidend towark 
Nee rig Be bad as 15 Be tſer hath cyphers rowands 
the right ; then divide the figures of the Dividewd 
which ſtand on the left hand of the line, by * 

figures in the Diviſor Ach remain when the 

Cypher or Cyphers are omitted remembring aftet 
the diviſion is finiſhed, ro write down next aftet 
the laſt remainder the places of the Dividend which 

rel gut off ; Se. jt 56733. werggiven to 

4 divid 


hs „ — A Los ew 4. Res wWont,., <- hn. AM ood HS 


. Gd * — 5 


Chap. v. by hdjeNbmbers. Ig 
divided 55 55, the Quotient wilh de 1836 anch 


re will remain 12, viz; if you rut off ot place 
from the Hitz towards the: righi hand (hecauſe 
the Dixi ſor ends with one Cypher) and rhen di- 
rp rhe, hee to Oe, 1367 it 

2 (according to the 11th 
N. of this Chaprer) there 310) 36732, 836 
will ariſe ii the tient 1836, and the laſt. re- 
walnder after ſuch divilion is finiſht will be 1 unt 
which if 2K the figure firſt cut off from the Divi- 
5 be annexed, the total remainder Is 12. 8 

In like manner if 7456787 were 1 to be dis 
vided, þy 304000, the Votient will be 2 und 
ere will remain N. bir. If you cot off 3 
faces from the D- towards the right hand 
places becæuſe the wan £30 04, 
ſor ends, with, 3 394000) 74961787 ur 


Cypbers) and then di- 6508 
vide '7456 by 30% © 1377 
chere will arſſe in ctde 1216 
otient 24, and the 2 4 ; GH 


tat remainder after 

ſuch diviſion is finiſut wiltbe 160, unte which if 
787 (the places firſt cut df from the Hiri be 
ingered', the total remaitider. or ſurphiſage is 
260787, which is ro bepriceeded with: as is te 
Red in the Note at the latter end of the eleventh 


Role of this Chqter. * 7 


III Diviſion and Malcipticationds! inter- 
| ,* * \Changeaþly prove one anorher ;/ for 
The proof of in Diviion if -you-muteiply the Hiri 
— ſor by the Quotient, the product will 
Example of the 13th Eule of this Chater; if 184 

„ che 


be equal to the Dividend: So in the 


% 
N g 
* — 
7 ? 
* = 
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the. Divi/o# be mulajplyed by 306 the Lyotient, ( 
— Tick — the ſame 5 the 25 
vidend; but when after che whole Diviſion is ol 
niſhed any-figures remain of the laſt Subtraction, 
add them likewiſe to the Prod mx: So in'the laſt 
Example of the 16th Ruſk this ter, the Divi- 
for 304000 being multiplyed by the Zuorien , 
produceth 7296050, unto, which if yop add thy 
number-e<qthaining, t9;wit, 160 87, the ſum 
7450787, which is the ſame with the Dita 
Again, in Multiplication, if the Product be divis 
ded hy the Multiplicator, the Qgerient will give 
you the Multiplicand, or if the Product be divi, Ire 
ded by the Multiplicand, the tient will gl 0 
you the Multiplicator: So in the firſt, Example of 
the oth Rule cf the laſt Chapter, if the Produ& 
111024 bedivided by the Multiplicand 3084, „ 6 
Luotient gives the Multiplicator 36 
There is alſo of Multiplication a Common proof 
* — trom the Multiplicand, the Multiplicatog 
and the Product by caſting away nines, but by 
that way of proof ( though rightly uſed) a fa Her 
Product will be affirmed to be true: Example, if 
3462 be multiplyed by 786, the true Product 1s; 
2721132, but if I fay 4953132 Or 3153132 is: 
the Product (or many others which may be given); 
the proof by nines will confirm them to be truß 
Products, though they are falſe as will be evideng 
to ſuch as know the Rule, which I mention berg 
only to fet a brand upon it, that it may be avoĩded 
by all lovers of Truth. 1 
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J. I Orafmuch as in Aſoney, there are diverſities 
of kinds, yiz. in England, Pounds, Shillengs, 
Pence, and Farthings ; alſo divers kinds of Weights, 
BE Mreſwrer,&c. as hath been fully declared in the ſe- 
cond Chapter; and becauſe it is oftentimes requi- 
Wed to ind how many pieces of one kind of Money 
Ware equal in value to a given number of another 
(and ſo likewiſe of Feights, Aleaſurets, & c.) it will 
de convenient in this place to ſhew how that is 
performed, fince thereby the Rules of Maltiplica- 
ion and Diviſion before delivered will be cxercisd,; 
ris kind of operation is called Reduction. 't'- 

II. Reduction is either deſcending or aſcendin 
II. Reduction deſcending is when a number of 2 
greater denomination beirſg given, it is required 
find how many of a leſſer denomination, are e- 
qual in value to that given number of the greater 2 
when it is required to find how many ili 
re contained in 361. Likewiſe how meny pexce in 
320 s, or how many hours in 365 days, &, © 
IV. Reduition aſcending is, when a number of a 
eſſer denomination being given, it is required to 
ind how many of a greater denomination; are e- 
qual in value to that given number of the leſſer : 
when it is required to find how many pence 
1 in 500 farthings 4 likewiſe how _ 

ly billings in 348 pence ? or how man in 
Nd bee? Nc. R a * 7058 
| E 3 F Re- 


. — 


/ 


ed 
tegers ot che 


230 Pounds. 
20 


55200 Pence. 
22p8coFarthings: 


345 Qunc et. 


276 
1 38 Grains, as by the operatiog| 


165600 ra- I the. Mar gent you maj 
» a . b ee. e | 


compare this with Note, By this Rule the Learns 
the. Note, pow the is Furniſhed with, skill to reſo} 
la Exgmple of that caſe in Diviſion when; 
the 11th «wle of Dividend is leſs than the Divi/ars/ 
mm law pay er las E xampit, 


& v * s * 
4 


UW. nb 5 
Example d Let it- here equireT'th divide pounds of 
Engliſh Money.qmly, ano 8 per als here 
it 15 evident that the Dyvi is leſs than the 
Diviſor 8; that 18, the pam of Poywida Sh leſs 
than the number -Perſohs3 and conſequently 
each ſhare miſt he leſs than 2 Pound; forhar in 
effect it is required to find how many Shilling and 
Pence belong tò each Pefſon re his ſhare : Firſt, 
therefore reduce the 7 Powpds into Shilli Angi which 
will be 140, theſe divi ew ive 17 ET. "gs 
to each Perſon, and the K be a remainder 
of 4 Shillings to be 19 80 ally divided into 8 
parts, but theſe 4 Hh It «uf be firſtor ym 
into Pence, which will be 48, then dividing 4 

8, the Zrotient will give & Ponce more to — 
Perſon , ſo at laſt it appears that if 7 Ponds of 
Engliſh Money bee ally divided into 8 parts, 
the entire Quotient 0d I. of 4 equal ſhares ) 
will be 17 Shilling: and 6, Bete. 

In like manner, if 354. Pound. of Engliſh, Mo- 
ney be given to be divided equally amòugſt 125 
Perſons, the ſhare of each rl be found to be 2 
Pounds, 16 Shilling, 7 „2 Farthing s, and 
ſomewhat more, but the — * Feorhin bein 
of no moment ( and n 1 y to de h adled 
in this place) are n 

Compare theſe wo "Examp ales with 5 laſt 
Example of the eleventh Rule af the _—_ Chap- 
ter. 

In Reduction defending, the "PDF may re- 
ceiye farther he] p by the ubſequent Tables. 


E 4 I, Of 


„ „„ Bookl,1 
SIRE PTE -; n Money. | 
| Mz x Shilling 


Q Pence; 
RK \ 49) Parking 
2. of Dy Weight. 


Qunces. 


Grains. 


I" 
. — 5 TA L en Weights, 
in 


er £493 
g : 


MATTET $. 
REED | 


Orcs. 
| 3 


4. of Lipid auaſe, 


Perles 


Qnarts, 


Pane. 


© Produce 
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5. Of Dry Meaſarer. 


Huter 8 Buſbels. 

, "Buſhels 1 4( 8 \Pecks. 

\ Pecks 2 Gallons, 
Gallons I \2 Pottles. 
2 tles 2  Quarts. 

Qu . 2 Pins, 
6, n Long Meaſi Bres. 
F ngls/h miles + C8 4 F. wrlongs. 
F urlongt 220 \ Yards. 
Tar as l 3 F. cet. 
Feet 12 Fre. 
Inches 3 Barley Corns. . 


All, wy 1 


Yard; or JO) ( Quarters. 
Newry: N.. N ay 


7. Of Smperficial Meaſures of Lend i 


Aer IDF 4} '& \ Rods : 
7 5 
Roods 8 40 2 Perches or Poles. \ 


5 1 Tome, 


Weeks 1175 
| Dayes Homres. 
Hours 135 600 5 2 


I. Integer of tivers denomina- Toreduce Inte- 


Hl are reduced igto the leaſt of £7 of —— 


bo deriominations according to the —— 2 
fifth Rule aforegoing, by deſcending of theſe die- 


oe tothe next inferiour ꝗ denomi- minations. 


nation, 


63 Reduction. 5 Book 1 
nation, and adding to each-Prddu ſuch Integers 
(if there be any) which are qfche ſame name. 


So 12 Pownae, I 3 $ Aw 7 and 10 Pence, axe re- 
duced into 3646 Pence in this 


he. 2 manner, viz. 12 J. multiplied 
12— 13 19 by 20 (becauſe 205. make one 
— — I.) produte 240 Shillizes,un- 
240 to which adding 1 13 g. the ſum 
add 4 13 — is 253 Shillings : Again, 253 5. 
233 Shilling: multiplyed by 12 ( becauſe x 
2 Shilling 1s 4 to 12 Pence ) 
306 produce $036 Pence, unto 
253 which if 10 Pence be added, 
3036 the ſum is 3046 Pence, as by 
add 10 the operation in the Margent 
3046 Pence. 0 is manifeſt, 


So 35-Obnces , 16 Penny 
Weights, and 12 Grains Troy will be reduced into 
17196 Grant. 
17," Aedultion aſcend ing is performed by an 
Reduſtion of. viſion, for if the number of Intege 

cending is Per given, be divided by ſuch a number 
fed by Di- of the ſame Integers as are equal to 
one of the Integers — , the 

u is the number of Inte gers ſough 
So 220800 Farthings being Needed by (the 
number of Fatbing. in pl ren. give 55200 Pence 
in the Quotient ; In like manner if 55200 Pence by 
divided by 12 (the number of Pence in a 7 | 
the wotient 13.4600 Shillings. Laſtly, 4600 50 
lings being pop by 20 (becauſe, 20. 6. 8 5 þ 

Pound fterlengY th © Quotient 230 Pound. 
which are eqnal ro 220800 Farthings fit 6 


rr * is as followeth.” 
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„al 2a). , 


70 de nod (401,0 (2394... 
20 | 48 " © % 
Nn BOS. F p e 88 

2 8 72 | 143% 
os. Oo » 
og. 4s ,t 


In like manner, 34268 Grain Troy will he re- 
duced to 51. 11 Ounces, 7 Penny Weight, and 20 
Grains, This kind of Redut0% may be made the ca- 
lier to the Learner by the following Tables. 


1. Of Engliſh Money. 


Farthings A. 04 Pente. __ \ 
Pence a '8 12 85 Shilling. Lib = 
Shillings. J {20 (Pounds. 


- 


2. of Troy Weight. | 


Grains YA 24 Penny Weights, 
Penny V. M #20 > S Oe. 
Ounces J { I 9 Pounds Troy. 


Alſo in Apothecariet Weights.- — 

Grairs IS * 4 Feruplet. 

5 Scruples 83 8. Drams. . 4 

Dram . 8 8 9 * Junces Troy... 
3. Of Averdipots Weight. 


Drams - DOC 1 40 Drnces. 
QAnunces _- I 1608 . 8 
| Pounds , ) ) 28 ( ) dtarter of C. 
Qt 20 Hamdred Weight. 
— * f * 0 4. 


of 


, * | 


4 Of Liquid Meaſures. 
Dez Cet... ; 
J 2 (82 Portles, 
'S) 2 0 Gallons. ö 
(s;) ( Hogheadr, 
5. Of Dry Meaſtres. 
- Lust 
2 Pottles. 
2 8 allons , 
2 Pe. 
4\ Belt. a 
— JLuarter: 
Of Long Aeaſures | 
g --* Inches 
12. , Fa, 
3 >.> red.. 
220 (% Farlongy. 
8 Engliſh Miles. 
Alſo, 


5 Ts of T ards, 
8 alſo of Ells. 
48 red,, alſo Ells. 
7. Of Superficial Meaſures of Land. 


Chap. VII. Reduction. 
. Note, that if after Diviſion is finiſhtin Redu- 
Ron aſcending there be any remainder, it is of 
the ſame denomination with the Dividend, 

Note alſo that Reduction deſcending and aſcen- 
ding do mutually prove one another, by inverting | 
the queſtion. _ SI 
| Lueftions to exerciſe, Redultion. 

3 I In 257 J. how many ſhillin o Anſwer, $140; 
. In 3076 J. how many ſhillings ? A. 61 126. 
3. In 902 ſhillings how mayy pence? A 10824: 
4. In 2179 ſhillings how masy farthings ) Ar- 

ſwer, 104392, N ee 

J. In 49.13 .—7 d. how many pencts Au. 

ſwer. 11923. 1 
6. In 2053l.—14s.—94.—2 f. how many 

farthings ? An/w, 1971590. 3 
7. In 354 16. of Troy weight, how manygrains? 

(of Gold-ſmiths weight?) A4. 203 9040. 

8. In 300 Engliſh miles, how many yards ? Aa- 
ſmer 528000. EY: 
9. In 1 Engliſh mile, how many barly cornes 

length? Anſw. 190080. | 

; 10. In 560 Acres, how many Perches ? Anſwer, 

9600. | ' Hot) 

11. In 225 Acres, 3 Roods,and 30 Perches,how 
many Perches ? An/w. 36150. . * 

12. 30565 pence how many pounds ꝰ Af, 
127 1.—7.— 1 d. | 433 

13. In 5764684 s UNA many pounds? 

Auſw. 6004 J. — 17 $:—7 d. Ia 
14 In 234678 Perches, how many Acres ? .. 

ſ=er ; 1466 Acres, 2 Roods, and 38 Perches. | 

15. In 325960 minutes of an hour, how many 

| ae 


— 7 
* 
* 
1 5 
- 
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dayes* Anf. 365. Gies and 6 houres, (or 1 year" 
Very near.) 
16. Fo 10680 Pirices, how "why, Hogſheads 


— 
31% 10 34678 grains of Aporhecaries 2220 
how many ounces Troy? Anſw. 1 Ounces, 
K* 2 Scruples and 18 grains. 4 
8, In N Pintes of wheat, bow many 
mk Anſw, 4 Ni 7 2 Pl 
. Port quar 2 gs 1 bb 
9 Kate ey corn e vw many 
. - | Pls 2h J Fortin F 
cet . and 1 Barle corns lengt 
26. 111 1958800 Barley Corn OY how ma 
B1.M Miles ? Aaſt. 10. 


—ͤ —ſ— 6Väé— —ę—e:— 


gen 
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W n Rube” of Three Dich. 2 1 
* HE Rule of Three is ſo called, becauſe b pl 


three numbers known or given, it teache 
Ta fourch utknown, it is alſo called 
Rule fox the excellency thereof; Ledig 
N 5 the Rule of Proportion for the reaſon 
hereafter declared. 
TE e Ruteck Three is eĩther ſingle or com: 


FN the fingle Rule is, when three terms or 

ny:nhers are propounded, and a fourth pro- 7%; ih 

Won unto them is demanded. F Thea 

V. Four numbers are ſaid to be proportionaſs, 

| whel che fieſt containeth the ſecond; or is con 
* * 


AE 
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nedihy the ſecond in the ſame in Wer as rhe third 
containeth then fourrh; or 1s 5 
fourth d iſo thłſe pawn bers are ſi 25 
tionals;B ,, 12960 N 4 Ice ; 
doth 2: contain i eyice, fd — ore g i 
ta ha yr ſuch proportion cv 12 hath to 6,” 
wife theſe are Froportianals, 4 8.6, 12. For | 
inthehalf of 8; fo'is Gebe Nalfe 6! iz; ad 107 0 


ford ns ſaid to have ſuch Proportion co 
hathto 122 hο¹]˙ε © 
N -Theterms or numbers of the Rule of T hi: 
to wit, the threeinlwnbers given, and The divugy oc 
fourth fou Yeonſiſt of two dif- m_ "x 
ferent denom ations; biz. two of the ef the terms in 
cürde given teres dave one came; and th Rat ie 


che other given term with the term 1 10 
iced have another ſo this 9 bing 


manded, if four Students ſpe unds in 9055 


tain months, how much money wil ſerve 8 
dents for the ſame time, and at the ſame rate of 
expenſe? Here Sradents and pounds are the two 
denominations of the terms in the queſtion, VIS. 4 
and 8 (being two of the terms propounded{ 15 
the. Joni nakiow of Students, and: 19 the oth 
term given , together with the term required, t ep 
* enomination of pounds, 

In the Rule of Three, two of the ee — 
ven terms imply a ſuppoſition, and the third 78 
a queſtion: ſo in che aforementioned queſtiot a 
ſuppoſition is made, that 4 Students ' ſpend 19 
pounds, and a queſtion is moved with the number 


8, to wit, mew many pound will 8 Kea 


ſpend - 


r it. 10 


Ih. 


| td - TE _ 
- = 
0 
* « © 
: 
- . 
| 68 
U 


jr - Book | 
9 724 L In the Rule of Three, the numbers given 
1 . mak be 40 ranked, that the Known 
number or term — which the —_— 


7 5 is moved, miſt poſſeſs the 

. In Llejal ſo of the-rher two that which 
N with che third, wiufh 

be af rike ace : laſtly, the other known term 


which ij of the ſame denomimtion with the fourth 
oughr(or anſwer of rhequeſtionjmult poſſeſs 
e ſecond place: ſo in 2 queſtion — 
. the . 4,19, 3048, abe to be th pla- 
viz. & is the term upon , which-rhe queſtion is 
moved, aid therefore to paſſoſs tlie third plate in 
the Rule 415 obthe. ſame denomination with 8, 
His, of Students, and, therofore to he in the.brfb 
place. Laſtly, 19 being of the ſame denomiimion 
with the term fought, iz. of money is to be in che 
ſecond place, andi ſo they walk 5 placed in che 
ryls . . 
* Students, 7 Feundi, 50 tuden t. 50 
14 19,——— 8 
"oy is go 7 4 Students — 19 pounds 
wha will 8 18 ach. s ſpend ? And here for the bet- 
of difcerning of che term or number upon which 
e queſtion I: moved; you may obſerve, that for 
the moſt part it is the known number in the que 
ſtian which immediately followeth theſe or ſuch 
like x words „ ; How many ? How: ml ? Wha 
will "How long ? How far > &c. | 
III. The. Rule of Three is either Dire& or: 
Inverſe. 
Ly. The Rule of Three on when the — 
| 1 or tenour of The queſtion requfreth' 
— that the fourth — b muſt 


have 


cap wum. & Trat Dired. 


} 


number hath'ro'the firſt; fo in the aforementioned 


queſtion, 5 35 pounds, how ma- 
ts 1p 


ny pounds will 8'Students ſpend ar che fame rate 
of expence d It is evident that the thing-requires 
is to find a number which tay have ſuch propor- 
tion to 19, as 8 hath to 4; that is, as 8 is the dou- 
ble of 4, fo ought the foùrth number to be the 
double of 19 ; for if 19 pounds be require& to 
maintain 4 Students a certain time, as much more 
muſt needs be required for the maintenance af 8 
Mdenes the fame time; and therefore in his caſe 
We may ſay in a direct proportion, as 4 is to 8, 
#04519 to a number which ought to be as much 
more à8 197 | NN 
pr Ai the * — of oo if you multi- 
cond erm by the third, or („, en 
which is all one) the bird term by the 1 1 
de and — on4ron art 2 — . 
by the fitſt, thle Qrorient will grve the Ie R 
fourth term or fourth proportional — = uo 
required ſo in the queſtfon before” 
propounded, if you multiply 19 bore product 
a 152, which if you divide by 4, che quotient will 
ive you 38 the fourth term %% 7 gi, 
emanded, and the work will * 5 7 
ſtand- thus; mee 
A ſecond Example may be "Fe: 


chis, if 8 yards-coſt, 9 your, 41 32 (38 dos. | 


how much will 3 yards coſt? 12 9 98 
— 5 34.—77.ä— 352 
6 . | N 32 


o 


3 


p * ” : . 
** * ay i, 
, 5 * 
o 
* 
. 
: 
= 
, = 
* 


have fuck proportion to the fecond, c che thi 


8 70 K The Bus YT zock ; 
This queſtion being ſtated according to the i . | 


1. venth Rule of this Chapte 
L 6 .Þ. x. mil ee you ii 


8—9—3—( 3:7: 6, en multiplying (as befo 3 4 


3 — the ſecond: term 9 by the , 
DEL 3 pownde $a wg ry divided Ss 
27, which being divide 
5 The remninder. 11 firſt term $ the 
BY 3 pounds, and,t 
D600: as filings 1 K n of chrer — | 


36 parks 2 
_ 50 INLNLngs, and e 
— 2 <hillings.. are iel by 
9 and the reſt of the work 
neg proſecuted according tothe 
Note at the latter 17 of che 1h Rule of che ſixth 
er at a th che entire -<q0oHieur ur 1 
fer of the queſtion is 3 {.—7:5.——6:4 1 
A third — le. if 5 ounces of Aver plate 
de ſold for 13 pounds ſterling, what js the 
. 1 ounce: of that plate f 
os * 2 57 —1 4 addfomewhat 
ITE ITE a mote; Ihe operation is thus, 
e Afrer the three xnον]τ term 
_ | of this queſtion are righ 
. 1 , they will ſands 
91)260(5 ſlings. here you fee in the Examply 
255 __ «then multiplying the fecond 
5 term 15 by the thied' term r 
12 ä * pos = be 3 13, 
I (tor multip tcation 
5 we (1 4 * makes no alteration) w ich 
_—_ — Gena divided by 51, after 
malfner of operation de- 
livered | 


_ ,  _ << ** =” SF LT 


\ 4 and ſomewhat more, 
thai a farthing is omitted as aſeteſs. - 


| Rule, they will ſtand as you 


* a TX © ww TS WW Vw a CFD I Vw Wwe TT. 


| Ka terms be a compou 
— of divers denominations, as whew-they one. 
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ater, the entire r or anſwer of the 
tion will at length be found o be J t—1 
the ſurpluſage being le 


Example + What muſt be paid x to A kabourer for 
his wages for 27 weeks at the fate of f. tor 3 7 
week? Anſmer, 3. —8 5. 
After the 5 given terms are rightly placed in the 


ſce: in. the Example; then Ek, Shil. Week, 


multiplying the third term * + 527 
＋ the fecogd term 4 cbe 2+ 
is 108, which 1 108 


ſhould divide by the firſt term x, but in regard 
Diviſion by 1 makes no alteration, the 


Quotient 
is alſo 108; ſo that the fourth term ſou 
thiliogs, which being reduced to pound: 
ding $9 the ſeyenth Rule of the ſey ped Chapter * 
give 5 , —8 4. for the anſwer of the queſtion. 
XZ. In the Rule of Three, if after che queſtkori 
is ſtated according to the feventh 
Rule of this Chapter, an any of the 3 To prepare the 


terms of the 
eermeon- , J. 


$ (accor- 


hou ſhillings, and pence, or weeks 1 
yes, Dn Be ſuch compound term divers 
muſt firſt be reduced into the loweſt eee, 


of choſe denominations (by the ſurth Rule of che 


th Chapter) to the end chat the three . 


8 ow ” three ſirigte numbers; alſo, o 


| tees lng te numbers the firſt and third muſt al- 
be of 


one and the ſame denomiaation: for 
F ic bappea chat ey 122 things of different 


bs in the note upon the, zth Rule 6f the 5th 


* 
1 + 


t is 08 


Hames 
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names, fuch of the two which hath the greater 
name (or denomination)is to be reduced into the 
ſame name with the leſfer ſ by the fifth Rule of the 
ſeventh Chapter) theſe preparations Being ob: 
ſerved, the reſt of the work is to be proſecuted 
according to the tenth Rule of this Chapter. Ex- 
ample, what will 48 ounces, 17 penny weight, 
and 20 grains of ſilver plate amount unto at the 
rate of 5 5,—— 6d. the ounce Anſwer, 131. 


| 

| 

| 

85.—10 4.——3 f. very near. a i 
1 Rx" This queſtion |} | 
« 5. "7 5 L 75 being Kung n 
_—” 20 7e cording to the | | 
—— — '_ .'ſeyenth Rule of! 
20 60 860 this Chapter, will 0 
248 12 ſtand in the Rule 
480 66 977 as you fee in the ! 
* 24 Example, to wir, ; 
8 30908 ' ff t -onnce coſt || * 
10954 57.—5 d. what l 

23448 _ will 48 ez.—17 þ. : 

20 w.—20 gr. coſt? * 


Here becauſe the 
23468 $76". third term is 
compounded of divers denominations, it 
de reduced into the loweſt of thoſe denominations | * 
"£6 wit, grains, ſo by the ſixth Rule of the ſexentb 
Chapter there will be found 23468 grains for the 1 
third term; likewiſe, becauſe the ſecond term Fr. — || © 
6 d. is a compound term, whofe loweſt 1 
pence, it muſt be reduced into pence(by the afore-" 
aid rule) ſo there will be found 66 pence For: 
the ſecond term; moreover becauſe rhe firſt term 
hath the name ounce, and the third term the nante; | ® 
1 grain, 
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grain, the firſt term 1, ounce muſt. be converted 
into 480 grains (which are equa] to 1 ounce) then 
will the three terms or ſingle numbers ſtand in the 
rule, as here Jon Jets viz, if pence gr 
480 grains colt. 66 pence, 28. 66 . 
how — ence will 23468 ae 
grains coſt > Now proceeding according to the 
tenth Rule of this Chapter, there will ariſe in the 
quotient 3226 pence, beſides a remainder af 408 
pence, which .being reduced to farthings, and 
thoſe divided by the firſt term 480 the quotient 
will be 3 farthings, ſo that the entire quotient is 
3226 pence, 3 farthings, and ſomewhat more(bur 
the parts of a farthing being of no moment, may 
be neglected.) Laſtly, the ſaid 3226 pence being 
reduced according to the ſeventh Rule of the ſe- 
venth Chapter, give 13/-—8 ;.—104d.——3f. 
ſo that 13/.-—-85.—10'4—3 f. and ſome- 
what more, will be the Anſwer of the Queſtion. . 
X I I. For the proof of the Direct Rule of Three 
multiply che fourth term by the firſt, 23. vf of the 
which _— if that Product be equal Rule of Three 
to the Product of the ſecond term 4 _ 
multiplyed by the third, the work is right, 
otherwiſe it is erroneous : ſo in the firſt Example, 
$-38 the fourth term, being multiplyed by the firſt 
term 4, the Product is. 152 which. is alſo the Pro- 
duct of 19 multiplyed by 8. But if it happen that 
after the fourth term, or anſwer of the queſtian 
is found in the ſame denomination with Ware 
er 


term, there is yet a remainder, ſuch remai 


muſt de added to. the Produ of the firſt rerm, 
1 by ſach fourth term, and then the ſum 
e equal to the Product of the ſecond and 

F 3 „ 


+ £7 o 
471 . 
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third terms: (the ſecond term conſiſting of tbe 
ſame denomination with the fourth) ſo in the laſt 
Example the fourth term is 3226, and there hap- 
pens to be a remainder pf 408, which being added 
to the Product of the multiplication of the ſaid 
3226 hy the firſt term 480, gives 1548888, which 
Is the lame with the Product of the third term 
23468 multiplyed by the ſecond term 66 as will F 
appear by the work. | 

X 117. When the firſt of the three given num- NF 
A compendiogs operas bers in the Rule of three Direct, 
dn is "the Ruleof is 1 or unity the queſtion may. of- 
Three dino, when the tentimes be anſwered more ſpee- 
Þridnermis 1 or unity dily than by the Rule of Three, 
even by thoſe who 4 but little skill in Arithmes 
tick, as will partly appear by the following Exam! 


ples, vir. . 
* TI. At 127.9 d. the yard, what will 84 yards 
colt? Anſwer, 74. 1 11s, For reaſon ſhew- 


eth that 84 yards muſt ( at the ſaid rate) 'colt 
84 Angels, 84 Crowns, 84 halF Crowns, and 
84 Three- pences, all which being computed and 
added together , will give the 25 value of $4 


yards, Pix. 

h 7 i 4 
84 Angels make 42. — 00 — Of 
84 Crowns —————.—— 21 — 00500 
84 Half Crowns 6 -— 16 06 


, v.54 
Ter 
" * - E 185 


inne l 
94 Three- Pence ⁊Äͤ⸗ß2,ßf 
4 7 0 , 90 1 


ee 
dum 74— 11 — 00 
1 70 | 
44 1 1 % 4 * Rnd. - 2 
1 . 


* * 
. 
2. At 
& 0 rf *8$D 
4 
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2. At the rate of 9 5. the Buſhel of Wheat, 
at will 31 Quarters amount unto 7 Aber, 
F183. ——1284.-—0O 1 : 

It is evident that the price of x Quarter (which 
conſiſts of 8 Ryſhels) will be 8 Angels wanting 
8 Shillings ; therefore, 


J. 5. 4. 
from 8 Angels, to wit ——— 4 — 00 — oo 


ſubtract — m_—_—_—_c — 60 — 00 
| Lag * 


remains the price of 1 Quarter—3 -—— 12 — 0 


Then the value of 51 Quarters at the rate of 
3/,—125. — 04, the Quarter may be found in 
manner following, Fiz. | nk 

4. , 


— 0 — O 
1— CO — 00 
1— CO — 00 


51 times 3 /. or 3 times 511. is 


11 An Is make — — — 2 — 10 — 00 
51 Shillings doubled make — 5 — 02 — oa 


the price of 51 Quarters ——— 183 — 12 — 00 


3, Whatis * 872 of Sugar worth, that wejgh- 
eth neat weight ( the Tare being 
fubrraQed ) 7 C. 3 9. 7 U. at e 
the rate of 61, —— 37. — 44. l gen 


6/8 | 
for 1C?. Anſwer, 48h, —— 35. 2. : 


64. ——32f. Srger 


F4 7 times 


7. The Aule Boch l. 

2211 74 Soi ds, 6 47 505 " 3H 
7 times 6 pounds make 42 — CO—— OO 
7 times 3 Shillings 1 —O0I——00 


= 0 
\ { 
Cy 


[ 
* 


The helfe — — O — 02 — 04 
e half of 6 ,— 34,—44, 
for 2 qu. is —— 1 
The halt of 3 1J.— 17.— 84. 
for 1 qu. is — 8 
The fourth part of 1 /,— ; 
IO 5. 10 d. (be- F. 


cauſe 7 J. is a fourth > o 7-08 — 2 
part of 28 Lor of 1 gy.) | | 
IS ——— 


* — — 


— 


— —_ — _— 


48 — 03-— 06 —— 2 
Practical rules of this nature cannot be com- 
pleatly underſtood without ſome skil in fractions, 
as will hereafter appear in the ſecond Chapter of 
the Appendix, and therefore I ſhall conclude this 
Chapter with the followings Queſtions, whoſe An- 
fwers are annexed ro them, and may þe found our 
by the preceding Rules; 7 the operations are 
ptirpoſely omitted, and left as an exerciſe for the 
Learner. | | _ 
Aueſtiont to exerciſe the Rule of Three direct. 
.1.If 17 yards of Cloth coſt 19 12 5.6 d. what will 
25 yards coft at that rate? Anſwer,39./. 7. 6 d. 
. IH 35 yards coſt 39 J. 7, dd. how many 
vardęmay be bought at that rate fot 19 /. 21. 64. 
Mn 17 yards, IEA 3 
1 3.1543 yards coſt 391. 7. 6 d. hat are 17 
yards worth at that rate? Anſwer, 191. 21. 6 4. 
4. If 17 yards be ſold for 19 J. 24. 6 d. how ma- 
: ny.yards will 39 J. 7. d. buy at that rate ? Anſw. 
353 yards. . „„ „„ 


cen. KS I Am bret, 79: 
| What muſt I pay for the carriage oß 1 — 
; arid weight, '3 quarters, and 11 SEE 7 
pois, at the rate of 7 ſhillings che hundred weight, 
Anſw. 61. —4 1. — 11d. —1 fl. 

6, If 61. — 4 — 114, — 1 f. be pay'd for the 
carriage of 17 hundred weight, 3 quarters, and 
11 pounds, what was payd for the carriage of 1 
pound weight? Anſw. 3 Farthings. | 
7. What mult I pay for 39 ounces, 7. penny 
weight, and 18 grains of white Plate at the rate of 
5 5,and 5 d. the ounce? Anſw, 10 J. — 13 . — 44. 
and three quarters of a farthing. | 
8. What muſt 1 J. (or 205.) pay towards a Tax, 
when 3 26 J. —65s.—8 4. is aſſeſſed at 411, —16s. 
— 24. —3 f. Anſw. 2 3. — 6 d. —3 f. | 

9. What will the Intereſt of 876 1. —17 .— 6 . 
amount unto for 1 year at the rate of 6 J. for 100!/, 
for rhe ſame time? Anſw. 521. —12 5. —3 4. 


— * * 


*— 


C H A P. IX. 
Of the Inverſe Rule of Three, 


J. H E Rule of Three Inverſe is, when the 
IJ fourth term required ought to proceei 
from the ſecond term, according to the ſame rate 
or proportion: that the firſt proceeds from the 
third, lo rhis queſtion being propaunded, if 8 
Horſes will be maintained 12 dayes with a certain 
— of Provender, how many day! will the 


fame quantity maintain 16 Horſes ?. He as 8 is 
Val 


| 7 [ re 
half 36, ſo ought the fourth term required, 


75 The Inverſe Book 1. 
baſf 22 for if certain buſhels of Provender ſerve. 
8 Horfes 12 dayes, '16 Horſes will eat up as much 
Provender in half that rime; and therefore you 
cannot ſay here in 2 —_ NI. ( p befor 
254 201 9102 in the Rule of Three dire 
75 4225 1 28 8 to 16, ſo is 12 to 2no- 
. ther number which ought to 
be in that caſe as great again as 12, but contrari- 
wiſe by an inverted Proportion, beginning with the 
laſt term firſt, as 16 is to 8, ſo is 12 to another 
number which ought to be in this caſe half 12, 
And by the due obſervation of this definition, 
together with that of the Rule of Three direct 
(propounded in the ninth Rule of the eight Chap- 
ter ) when any queſtion belonging to the ſingle 
Rule of Three is propounded, you may readily 
diſcegn by which of thoſe Rules it ought to be re- 
folved , for if the three terms given look for a 
fourth in a dire& proportion as toy ſtandranked 
in the Rule, you mutt reſolve the queſtion by the 
direct Rule; contrariwiſe when the proportion 
is inverted or turned backwards, it ought to be 
refolved by the Inverſe Rule of Three, which 
there followeth. | 
II. In the Inverſe Rule of Three, after the 
three given torms are rightly aces 
—— Fry in the Rule, and reduced: (if there 
of Three, de need) according to the eleventh 
* Rule of the eigbth Chapter, multiply 
the firſt term by the ſecond , or (which is the 


ſame” e term by the firſt, and then di- 

vide 7 55 uct by the third term, ſo the Eu- 
c 

anſwer of che 


tien you the ſburth term required, or 
| queſtion; thus in the qugſtion we 
miſled 


Chap.IX. nh hive, | 
miſcd in the laſt Rule, if you multiply*r2 by 93 
the Dread is 96, which 20 1000 45 divi 2 1 ay 87 


votient gives you 6; the fourth te 3 8 
fn ſubſequent operizion' is manifet „ 


75 


111, For the more read — 
2 queſtion propounded belongs 
to yo Rule of Three direct, + = '0 n 
to the Rule Inverſe,obferve the Ralf — 
directions following, 7. 1 By - reſolved by the 
the ſenſe and tendur of the que- Divelt; or by the Rule 
ſtion, conſider wherher more be imverſes 
required or Jeſs, that is, whether the number 
ſought muſt be greater or leſs ſecond 
term: Secondly , efteeming the firſt and'chird 
terms as extreams in reſpeck of che ſecond, this 
will be a general rule; namely, When more at 
uired, the Jeſſer extreme is the : Diviſer, bat 
keller jd 10 reater extreme 15 the. 
Laſtly, ng found our, it will be ap- 
4 Proc! mag the Rule be Direck ieee or 
when the Dizifer is the firſt term ic is ax 
bur when che Diviſor is the third term, theRule i is 
faverſe. Another Example of che Rule Inverſe 
may be this; If 12 Mowers do mow certain Acres 
; , 1 ny in 


« 


80 The Inverſe . Book L. 
in es, in what time will 23 Mowers perform 
4 4e, 2 dayes, 2 hours, and 
ſomewhat more. Here, 
M. D. A. the 3 known terms being 
124 — : rightly placed in the 
_— Rule, will ſtand as you 
ſee in the Example; and 
23) 48 (2 dajes. ſince it is evident that 23 
46 men will require leſs time 
— — than 12 men to finiſh the 


- 


3 ſame work, therefore (by 
— | the Rule aforegoing) the 
23 ) 48 ( hours. greater of the two ex- 
5 a | tream numbers 23 and 12 
. muſt be the Diviſor, and 


| . becauſe the Diviſor 23 
ſands. in the third place; this queſtion is to be 
wrought by the Rule Inverſe, wherefore multi- 
plying the firſt term 12 by the ſęcond term 4, the 
product is 48, which bei ride by the firſt term - 
23, the Quien gives 2 dayes, and there is a re- 
mainder of 2 dayes, which being reduced to hours, 
and thoſe, divided by 23, the Quotient will be.2 
bours, am there is yet a remainder of 2 hours to 
be ſubdivided into 23 parts if you pleaſe ; ſo that 
the fourth term ſought, or anſwer of the queſtion 
is 2 dayes; 2 hours,, and ſomewhat more. | 

Again, take this for a third Example, If 1 lend 

my Friend 356 pounds for one year and 35 day 

( the year being ſuppoſed to conſiſt of 365 day 
ow Tong time ought he to lend me 500 pou 


ſomewhat more, as by the 
is manifeſt, © | 


to requ E my courteſie? tier, 28 4 dayes and 
ſubſequent operation 

7 + 4 \ 48 
So 2558 


of * 


Jos 4 " . 
Chap. IX 
| 0 * 
, o 
* « 


1, 1.903. 19 B08 4 
| 259 — — — 2 — 00 


WE 
_ 1223576 "HW 525 
5100) 141% ( 384 4%. 


2 


42 

= 

24 

20 . 
400 


. The proof of the Wert Ruleof Three is 
s, multiply the third term by 1901 
the fourth, _ if this Product be 2 — . ＋ 
qual to the Product of the firſt term 257, taverſe. 
multiplyed by the ſecond, che work 
is true, -otherwiſe erroneous; ſo in the Exam 
ple of the ſecond Rule, the Product of 16 and 6 
is equal to the Product of 8 and 12. But if it 
happen that after the fourth term or anſwer of the 
ueſtion, is found in the ſame denomination with 
| the ſecond term, there is yer a remainder , ſuck 
remainder muſt be added ro the Product of the 
third term multiplyed by the fourth, and then the 
ſum muſt be equal to che Product of the firſt and 
ſecond terms (ſuch ſecond term being of rhe 
fame particular denomination with the fourth) 
ſo in the laſt Example, the fourth rerm is 284 days 
and there is a remainder of 400 after the diviſion 
was fGaiſhr, chis 400 being added to the — 
| {1 0 


* — 


— - 


— 


— 


— 


Y . 
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80 The Inverſe Book L. 
in 4 dayes, in what time will, 23 Mowers perform 
the "cape 400 2 dayes, 2 hours, and 
a ſomewhat more. Here, 
M. D. AM. the 3 known terms being 
12——4 ——23 rightly placed in the 
Kt ' Rule, will ſtand as you 
ee in the Example; and 
23) 48 (2 dhe. ſince it is evident that 23 
46 men will require leſs time 
— than 12 men to finiſh the 
40 ſame work, therefore (by 
— | the Rule aforegoing) the 
23 ) 48 (2 he.. greater of the two ex- 
46 tream numbers 23 and 12 


_ muſt be the Diviſor, and 
| . - becauſe the Diviſor 23 
ſtands. in the third plage this queſtion is to be 


wrought by the Rule Inverſe, wherefore multi- 
plying the firſt term 12 by N term 4, the 
product is 48,which being divided by the firſt term 
23, the 2Znotcent given 7; es, and there is a re- 
mainder of 2 dayes, which being reduced to hours, 
and thoſe, divided by 23, the Zvotievt will be 2 
bours, ar were is yet a remainder of 2 hours to 
be ſabdivided' into 23 parts if you pleaſe ; ſo that 
the fourth term ſought, or anſwer of the queſtion 
is 2 dayes, 2 hours,, and ſomewhat more. 

Again, take this for a third Example, If 1 lend 
my Friend 356 pounds for one year and 35 days - 
( the year being ſuppoſed to conſiſt of 365 days) *' 
ow Tong time ought he to lend me 5oo pound 

to requite my courtelie ? 7 284 dapes and 
ſomewhat more, as by the ſubſequent operation 

is manifeſt, | 37.44» vrail 
356 


4 muliph 3276 8 
5/00) 1421 284 days, 


_.. 


42 

40 

24 

| 20 . 

— — N \ 


0 The proof of the Inverſt Ruleof Three is 
s, multiply the third term by 3 
the fourth, — if this Product be 3 wa . 7 
qual to the Product of the firſt term 24,1, lf. 
multiplyed by the ſecond, the work 
is true, otherwiſe erroneous ; ſo in the Exam 
ple of the ſecond Rule, the Product of 16 and 6 
is equal to the Product of 8 and 2. But if it 
happen that after the fourth term or anſwer of the 
ueſtion, is found in the ſame denomination with 
e ſecond term, there is yet a remainder, ſuck 
remainder muſt be added to the Product of the 
third term multiplyed by the fourth, and then the 
ſum muſt be equal to the Product of the firſt and 
ſecond terms ( ſuch' ſecond term being 2 
fatne particular denomination with the fourth) 
ſo in the laſt Example, the fourth term is 284 days 
and there is a remainder of 400 after the diviſion 
was finiſht, this 400 being added to the * 
La o 


— 


— 


a 4 p 
1 * . 4 yo 
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_: The donkle Rule Book b 
of the Multiplication of the third term 500 by 
the fourgh>term 284 gives 142400 , which is e- 
qual to to the Product of t 
tiplyed by the ſecond 


— — — 


— 
— 


The double Golden Rule Direft „ performed by 
two ſingle Rules, 


4. Ef E Compound Golden Rufe is, whet 


more than three rerms are propounded. 
II uader ehe Compound Golden Rule is com- 
prehended the double Golden Rule, and divers 
Rules of lugal proportion. 624: 3 
III. The double ve eng Rule of x Mien In 
j terms being propounded, a lixth 
22 ni — no them is deman- 
2.72 1 14 ded: as in this queſtion; If 4 Stu- 
gens ſpend rg pounds in 3 moneths, how nuch 
ill ſerve gu Students ꝙ moneths ? Or this, if 9 
aſhels: af Provender ſerve 8 Horſes 1a dayes, 
w ma ay dayes will 24 Buſhels laſt 16 Horſes ? 
. | FF. There terms givetz ia this Rule cpaliſt of 
to parts, Fiz, A ſuppobtion. et 
N. ports inte preſſed in the three firſt termi ; and 
File fe Aemand unded in the two laſt; 
Aan $0 in the (firſt Example of the laſt 
| Rule, this clauſe (If 4 Studen 
ſpend 19 pounds in 3 moneths) is the {uppolitions Þ 
und this {bow much will fecre 8 Students nise 
20 7 Ie moneths) 


f 
1 


Example of tbe ſame Rule, this clauſe (If nine 
Buſhels of Provender ſerve. 8 Horſes 12 dayes) 
is the ſuppoſition, and this ( How longs or how 
many dayes will 24 Zuſhels laſt 16 Horſes ) is the 
demand propounded. 

V. Here for ranking the terms propvitnded in 
their due ordergfrſt obſerve amofigſt 
the terms of ſuppoſition , which of 7% right — 
\ | them hath the ſame denomination — f 
Vith the terme rꝭquired, then reſer< -' > 
ving that term for the ſecond place, write the o- 
ther two terms of rr above another 
in the firſt place; and laſtly the terms of demand 


the Rule, inzfuch fort ithat the uppermoſt ma 
have the ſame denomination with the uppermo 
of thoſe in the firſt place: Example, if Students 
ſpend 19 poyads in 3 moneths, how much will 
erve 8 Students 9 moneths ? Here the three terms 
of ſuppolition are 4, 19, and 3, and of theſe 


. 


term required; #3 of Pounds, for you are 
enquire 
maintenance of 8 Students 9 moneths, wherefore 
reſerving ip for the Tecond place, I "i + 
write 4 and ohe above Ather thus; 4 

en drawing A line upon che tight 3 
hand of 4, I write 19 in the ſecond. l 
place; this done, the Work will ſtand 4—19 
ain the Margent. Laſt of all, the 3 
terme of demand being Sando, 


& WW WY aw I. ao. 


place it ia the fame line with 4 and'19,ant write 9 
, ; | uader 


S 


likewiſe one above afbther in the third place of 


terins 19 hath tit ſame denomination with the | 
ow: much Meney is requilite for che 


unde having the denominatlon of Students, I 


Chap. K. of Thret\Dire@. 83 
moneths') is the Uemand:: Jikewiſe in the other 


8 "The, double Rule of Book b 
unter it; all this performed, the terms in this 
queſtion rank RO 28 an 


Vir thus, 
(5211914 Ae 
98 4 


Vr thus, 1 . 
J rr a= 9 1000 

= FT; 8 * 1 

2 1 
In lle t manner, if, the ſecond ; queſtion of the 
third, Rule of this Chapter were ropounded, hy 
terms thereof ought, t be eke | 


| * n $1 { 
, ee 1 wr” * . 2720 1 
3 1 330M" e. T 12 | 
380 Din Hoist! ue 1 tre oy 
"th? > fox : i zh (00 

; 2426 


16 28 By. ; 


2 ene belon lon to the, double Goldes | 
Rule may be reſoly two ſingle Rules f 
N Nur or 18 the Golden Rule Compound of jou 


S - 


| 7 11.. When Queſtions of 
232 L. this nature, — reſolved 2 


whey it formed: by. two ſingle rules, che en 
1˙ Jie Kala. 0 . tions are as 5 


IJ. As the uppermoſt term of. the Grſt 5 | 
is to the middle term; 80 is the upper». 


moſt term of the laſt place bw. a fourth 
Number, 
171 4 


EE ls Fai. ad 
\Arod\DivelZ.” 4 ﬆ ; 
11 Kvrte fower; eraopfcbe fri gince 13-40" 
that fourth Number; ſo: is -thitolower Term 
of the laſt place to che term requir reg. 

So in this Example before recited 
uling tacigly-che-lqwer |teriivof the 3 4 ig —8 


firſt 1. 2s 4 commo number in 33 9 


61 as; n, fay}thus, 
I Students ſpehd 19 coun} 4 in three 


2 what will ſerve 8 Students ( the 
ſame time? ) | 


Or thas, If . ſpend 19 pounds, what 


will 8 ſpend? 
Which Rufe of Thret will be diſcovered to be 
direct (by the. third Rule of the ninth Chapter ) 
on A (fourth iprogortionake@uarreg . 
1 hezs give Bu mbers 457956 8. 55 
Aging in 


e N the⸗ Sch Sea ee 1 
04 ee ired ' uling tacitly 
ebe term of ch che ard d place a4, 4: FANPOP 
| In ahislaft propyrcions io Yr 5, . 
A if jo three monethg$ pounds ate Went by 4 
% 8 Students) howgujch wi eryochem for 
moneths 2. 11242242 
Or thus, If 3 ve 38, what w wil rid you > 
Which rule 0 Thres will — te . — 
to e direct ( A fn? e Hint Chap- 
Nee he fourt rr pcs 
Pins ch ae numbers, 3, 38, and wall 
likewiſe find ( by the roth Rule of the 850 7 Chapter 
before recited ) to be 114, for 38 being multiply- 
ed by 9, the product is 342, which divided by 'W 
yields. you in the Nomen 114: So that I con- 
clude , If four Students ſpend nineteen pounds 


in three * 114 pounds will ferve 8 Stu- 
. G dents 


6 n. b 
dente 9 moneths; as you thay further obſerye b 


the Work following : 


—.9.—. 11. 0 0 
3 2d 217 S 114 


— | | #74 pas 9 Fes 1 
9152058 1 9)342 (114. 


? l 


* = 
s 1 


is 


* 
, 


ra: 
I 9% W en; 

\ F 0 þ 12 1 
12 4 
R - 8 


In e manuer if two Gingle Rules of Three by 
formed (according to the 23 5 7th Rule )en 

of the five numbers given in the laſt mentioneſ 
eſtion, the ſame den ranked according to th 

| ſerer" manner of ordering the ſaid numbers in che 
fich Rule, each of the id two Rules of Three will 
be a Rule direct, and the ſame anſwer of the que- 
ſtion, to wit, 114 pounds will be diſcovered as * 1 
may fee b. the ſubſequent operation. | 


EF 
——— ed ta | 8—(114 

goo Teen © 7". "IIs 7 

„ A i 

3) 17107 _ ] "ans 1 

. eee i 

21 | 05 « We. 
. 12 1 
e Barr on he OG. S; om 

WE 4 1 4 


1 of Three according to the ſey 


Cap. X. of md beg. 87 
I. ebe Sölde Ne is eicher Dir; 
ret or Inverſe 

IX. The deat Golden ry Direct is. when 


both the ſingle rules do each of them lool for a 
fourth teri? in à direct pn : As in the Ex- 
ample of the ſeven 1Rule each rhe 4 S 
of the two (iv _ de isa ane. 


Fine dir a 
For aber Khanple' 10 i, ie the cxrtinge 
of 8 C. weight 128 28 miles, co 48 712 
how . 7. may Thave 4. C; "alt car miles 
| the ſie e The terms of this qu lon u- 
em fth rule of 1 = Ci peek, ank 
themſelves > Ki this order: & ap 
lage 48——— 232 
AT 


Now taking tacitly che lower term of the firſt 
place, as a common. number, 1formche firſt Rule 
rule, /aying. 

I. If the carriage of à certain weight t(to wit, 


Lasch s miles will coft, 48 thillings, what wil 


ce carriage of the ſame Weight 32. miles coſt ? 


Here it is cafie to diſcerh that the fewer miles 
F any weight is carried, the leſs money will pay for 
the carriage of that w , therefore the fourth 
number ſought by the rule of three muſt be 
less than the wats, — Hy And foraſmuch as 
by the — i ” 
is required, the extreme(whether it 
rſt or third number)muſt be. the Diviſor, Lag 
fore the firſt number 128 is the-Diyiſor, and con- 


1 D Fig the rule of three above propounded i os. 4 


ule direct. wherefore finding out the fourth num- 
G 2 '- . 5" e 


| 10 12 e 


tien, 4 e e e e 
Rs: 18 e &'s G32 ies 22 75 


e 
Be look 


n, P diſco FR 
9 8 


SN EE deman 


alte ee of 4G. 
colt 6 5, peut ho ns a i 


work. 


eee. 22a 12 1 1 


, » . LL, 
7 92 JIG! As, 99 f I. . I 


2 195 221425 he : 
15 19921 877 4 
207 NS i o # | 
32001 25314 72 123 HG: 1: wx 10 „ 15 


. 4 48 * 114 . a . 7s 
-d um 9916 in 245 360 1 gn 77 yp 


es bummer ts; 22a 100 202% 93 


4 , 7 
, 4 . 
1 x * x * 14 
2 4 ds Aa 2 _ * >, 
| wh \ * 18 — 8 ao * dba the 1 th d. 9 


207 2d 11 12d: ee . 4 3 7 213-208 


dz e 2 $66 


ei bob an. 


1 
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4 
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164 127 2 ; 14 lee 
be fe 
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"HE: Doilble Golden te Thveeſs Ne 

one of the firigle rules Job fbr a fourth term 
iran igergeß proportion: As in the . dan au- 
lab Erample 5p unde 18 th Sfth" . W 7. 
mts of the 1 Chapter: For if ven uſers 5 | 
tünk the tbe terms of that” dende L0cordtng 


Ons ſaid Fw rule, TI tab et sis 57 
42 * el Q! wr 1 1599 od! 131 8 
1 1 71 bie, Ae 


wy [2 44 Le 


Aud then work by two ſin gate of Titer, 
formed according ro che ſcven Tule of che lat 
Chaprer, y you mall fnd'by the third ruſe — 
ninhth Chapter, that an 6 8 the faid two, | 
of Three will be inverfe;” te hoe Gra / 
for ſaying firſt; 108 dor ſts be l tained 12 fl 5 
| @y 9 buſhels er provendi A 
10 horſes be kept by ſo much provender? Here thꝭ 
*& anſwer 6 daies, will be found out by the rule of 
three Inverſe : Secondly, ſaying, if 9 buſhels of 
1 — be eaten up (by 1 pon. By in 6 daies, 1n 
how many daies will 24 aſhels be ſpent : here the 
anſwer 16 daies will be found out by the rule of 
Three. directe. 

But if you order the given terms of the ſame 
queſtion, the, q 
9 3 


GE 


OY 7 . * E 
* 1 * * 
at 
p Rule Book L 
4 3 4" . 7 . 5 
* 


8 16 


nſaever a queſtion belonging 
"Three, is ſevered into twa ; 


2: 


— then work by — od ting 59 of * Tod: | 
Rule of the la 
Chaps er y 8 ** third rule of the 
nint 2 Lady tha of the ſaid two rules: 
of Three will. be. and the latter inverſe, 
for 7908 frſt, if 9 els of provender will laſt 
to Maine. horſes) how many daies, 
Willa bidde le, ſeryt the ſame number of orſes, 1 
The — 32 ies will. be found out by the rule 
of Three direct ; ſecondly, ſaying, If 8 horſes will 
be maintained 32 daies (by 24 buſhels of proven- 
der) how long will 16 horſes be kept by the ſame 
8 of provender ? Here the anſwer 16 daies 
will be found ont by the Rule of Three direct. 
Wherefore, 
to 15 
a 25 reg; \(oncondia to the preceding. 
ul "of em ha ppens 27 a rule inverſe; g 
zuble.rule is called the dauble Rule inverſe. 
1 New the Reſalwion of Af the Queſtivn propouns 
d ing rankpd,girer the firſt manner, is as fols 
lowreth, 190 029 11544157 121 
* ae * W. | 18 


# — "SF 4 


ne | 
6 1 7 f 


re 


| 8——12——16 \ 


"30 24— (16 


8 ——— 


LS 


„ 1 — Li 


B——12——16—(6 
8 


16) 96 (6 


| Again, The Reſolution of the ſame Queſtion, 
being ranked after th laſt manner, 4s this ; 


mn”, 
"LY. 4 


* * 9 
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So that at laſt J * 15 9 Buſhels of Provender 
ferve 8 Horſes 12 da es, 24 Buſhels will laſt 16 
Horſes 16 dayes, Kay! Pt the N of the 


een * 8 
: char. 


1 
* 


I find by the ſingle rule of Three direct to be 114. 
F . — * att ape — 80 


. 1810 _— rr 4 + 6! br nb 


$ - 4 % 


ue Þ 11 284 02 


me — 4 3 * 
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x - CHAP. XII 
The Golden Rule compounded of five 
.; Nugbers. . 


J. ] 'HE Golden rule, compound of five num- 
bers is, when the * being ranked, as be- 
foke, inſtead of the double terms we uſe their pro- 


duds, and then proceed to find the t 
by one lingle r ed 


1 1. Here when the Queſtion propounded ought 


to be performe the double rule 
direct, multi Xe 8 the terms of —— 
the firſt place, the one by the f w- 


other, take their product for the firſt bers performed 


term, the middle number for the ſe- 2 ½ #nxle 
'cond, and the product of the two 


laſt terms for the l term; this done, having 
found by the rule of three direct, a fourth pro- 


portional unto thoſe three, that fourth teim ſo 
tound is the number you look for: ſo this que- 


ſtion being again propounded, if 4 Students ſpend 
19.44.40-3 moneths, bore wed wh le lehr, 
9 moneths 3 and the, terms thexe- being ri * 


as; befoge, viz. this, in Bg DF 15 one 
9 12K 25 ö + — 179 — 5 its — 7725 


. T7 3520 LY od H 03:5 IF 
The product of 4 multiplied by 3 is 12, and the 


product of 8 multiplied by 9 is 7a; wherefore 7 


uy, As 12 to 19, ſo 72 to the term required, which 


{ 


% : . ' _ * ; : 9 4 4 \ . 2 # * p Y 
- IL 9 * 4 «T7 L 6 
Chap +... Zhr leaf ee 00 


— 


So that if 4 Students ſpend 791, in three moneths, 
. 1144 r maintenance of g 
: Students 9 monetha, ſee the whole operation, 4 
þ foloweth, n | 1 
| 419 ——8 
3 81114 


14 72 


£ 

648 

, 72 
ta) 1368 (114 1 
12 | * 
— ? 
16 1 
8 7 
5 nr 
C># « > Fon . CLIN OS. $5 
4g" Me 


b : „i- | | | S424; N 
In like manner this being the Queſtion as before 
(in the lat rule of the tenth Chapter) if the car- 
riage of 8 C. 128 miles, coſt 48 2. what will the. 
carriage of 4 C. 32 miles ſtand me in ? the Anſwer 


thereunto will be 67. as appeafes by the work. ö 
ene » 4 


matt ; tz 
- „ & i 
* 


1024) © | 614(s Shiling 
I 44 


— ——— 


o 
111. When the Queſtign propqunded ought to 
de reſolved by the Ae og prope * 
verſe, baving multiplyed the double The G. Rule 
terms a croſs, that 15; the yppermoſt ——.— 
term of the Erk place by e lower amber! 
of the laſt, and the uppermoſt of the 22 
laſt place by the lower of the firſt, — 
write each product under the lower 
term by which it is produced, and then if the in- 
verſe 9 „ be Sn the uppermuſt line, 
1 "uſing thoſe. products as 2 proceed to 
bad the term required by the ſingſe Rule of Three 
direct : But in caſe you find the Inverſe propor- 
tlon in the lower lat,perform the work 1 72 = 
. of Three Inyerſe. [ 
Erewpleebove, dene if p buſhels = 
af provender ſerye 8 horſes k. Aae, how: logg 
-witli24 buſbsls: 1sf:16 horſes d Here 1 
7 — terms thus, youſhall 3—12—16 + 
end che Inverſe mee eh ahe: 9 24 
Frſt line, 1 
Chapter: And 


— 


* 
N 1 . = <q Au * 
: 


CI 25! ze 


alle. 0 
And therefore having f ſubſcribed- 08 


1 
- 
* 
= 
* 4 
= 
1 — * 
28 +\ LS £ _ \ 
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products 4 direction given you i . 
this rule, I proceed to fatisfie the? 2 as thiß 
. queſtion by che ſingle rule of Three direct, as ap- 
pears by the work following. "LEY 


8 12———16 
9 


* 
— — 
8 ** . 


144 


L > Aa 
drab 00 23941 tis! 


. 5010 de „art 
hot the cert this: 'Queſtionbeing raab 
esd „ ge iche Am ert, pft 


-t found ih tlie lower line, as vo 
S8 i ma obſerve likewiſe by: the alf 


* 


Chapter «whereapon in chis cu 


| 
ro e hd QueſtionI- roceed y the ſing 10% 
rule af Three Inuerſe, as lapptares bynelt i 
pn | 
cu ueition e * 
— Konchude ase fore if is | 
la& Chapter: Alp bulk 3 ſedv+'Þ 
horſes 12 dais 2 obaihtle v. 
_ Gapesþ20i11 dil. gad 510151907 baA dd 


£38. od wag 
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ſeſt ea s horſes 1 1 
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n e of beef. * 


noi: 79 RA de a oT. 


5142+: +a 41 8 10 0e 
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\ 31. i 13713 kits .\ I 44 V. 4 | Th \ 
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900150 105 20 yarm wo - 12 
HE rules of plural Keb are choſe 
by which we reſolve Queſtions, chut d 
| bem —_ dy more g 3 TER. 
ban one, and yet cannot —5 l 

* formed by the 5 Iden 5 427 

. — 5 may 2 | +43 

1 : hapters ſe. rules there are aber kinds 
and Varieties according to the nature of the ques _. 
| for here the terms given are 
four, ſometimes ſive, ſometimes more, 


1 ——— lomgincene than one, Sc. 
1 1 


511 Is 


- * 


8 * 


FEET TE 
11 A egy rules of plural proportic 11 


are theſe,” the Rule of Fellowſhip, and the Rule 
of Alligation. 1 
III. The Rule of Fellowſhi ip is that, by which 
in accompts amonglt divers men (theit 
— rhegh ſeveral ſtocks rogerher with the whole 
gain or loſs being propounded ) the 
gain or loſs of each particular man may be diſco- 
vered : As in this Example, A and B were ſharem 
arce] - of Merchandize , in the purchaſe of 
which A layd out 7 J. and B11 l. and they having 
ſold this Commodity, find that their clear gain 
amounts to 54.5, Now here the Queſtion to be 
reſolved by this Rule is, what part of that 54.4, 
accrews to A, and what to B, according to the 
rate of the ſeveral ſams of ſtocks which ey es 


1 


ventured? Again, A, B, znd C, fraight à Ship 


from the_Canaries 4 175 land, with 108 Tuns 
Wine, of which 4 A 36, ind \C 24, : 
Mariners meetin 75 255 Sea, were co 
ſtrained for the ſafety of their livet to caſt 45 


thereof over hou Berg che Gelkion — be x x | 


ſolved is, How many of the 45 Tun each pa 
ler Merchant hath lott, tenen on the fare d 
Al venture? 


1 by The Rule of Fellowſhip is cave age 


Bal RY vr 


dou N 
10 ib ſingle Rube uu ben the ioeks prope 
ded do e in ebe Adventure (ior comma 


Bank ) equal times, to wit. rar dek 281 "4 | 


time as another. 551 


VI, In the fin *Rule of Fellows. | 


_ ſhip,rtake the total of ali 2 
the firſt term, the whole gain or l. 


Fe 
— whoſe total 5 * 
de Girſt term t toe gem 


SI: 


ichT 22 1 
b iz. the pan 


7 11 esd 
a 5 3, for his 11 


wg n ern 
An! in the other premiſed E ple, the 
ticular loſs that happens to A, is 20 0 f 
nnd to C 10 Tun. 


| $1 "24 | 24——10 


4 7. The Gouble | Rule of Fellowſhip 2 
J is, when the ſtocks propoumded are N 
4 double numbers, tener ſock £5) 


"> 4 
9 


x 
FU . 
5 7 


* 
—— * 
- - 
4 7 5 
: 


K 


1 ; 
"ANC oa gre cork Wee Fl 
paſbure inotorataon; rotor with. 
„ 


2 Pew omen whip 
ofa 92 = 2 A ubre pak 


Fr Flags. T roqpiny-of The 10 

Wa 11: Maylws/crbslobacghe ſtocks 
Jes ny oe 2c . 
Ja h Ea age ical time, ſor clit 
2 


ck M $4.24 Ox, and-irs: ry | 

225 3 884M, Dae 18 Onen. A 
| 1 vethmgid 48 da yes gu teſclyithre ſtock 
ben. 10 Oxe 311808 its peclibrti ine is 24 yes, 
Much AS YOu NC bünbers. 07. <4, 
111, Int de . 

W 4 o pecti ve dime aH 

Aule, tba Produtsifar che fiſt: term 
whole gain or loſs for the fecond, and 
the ſaid 1 roducts of the desde 

bers for he hi done; repeating, 
before, the RF Three, ſo often as there 170 


produce of , the fourthterm 
protluce d. ſe ſeveral 1 9 nas] 
bers you [ook for“: So in e Examplr of che 
faſt Rule, the product of 24 and 32, is 768, che 
Product of 12 nb 48, is 576, and the Frodut of; 
16 and 24, is 84, che ſuni of thefe> pteducts is 
1728, ich is,ghe firſt rerm in the Queſtian, then 
451. the rent, is the ſecond term, and 768 ws, 
Belt Products the third term of the firſt prey 
portion. Whetefore 1 ſay, as 1728 to 45 J. 
7 to another number, hic 1 find by _ 17 


err e TO Cr. 


1 


2 


* 
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rect rule of Three to be 20 l. wi. the part oh whe 
rent that 4 ought to pay Then for thedecond 
proportion 7 ſay, as 1728 to 45 J. ſo 376 t 15. 
which is the part that ought to pay : And laſtly, 
2 1728 to 45 J. ſo 384 to 10 J. vx. the part that C 
1 s 


768, 768 — 20 
3769 1728 —41—53576—— 15 
384 (384 — 10 


Aſecond Example of the eight Rule, Three 
Merchants, A, B, and C enter Partne?ſhip, and a- 
gree to continue in a joynt Adventure 16 moneths; 
A puts into the common ſtock at the beginning of 
the ſaid term 100 pounds, at 8 moneths end he 
takes out 40 pounds, and 4 moneths after ſuch ta- 
J king out he puts in 140 pounds. B. puts in at firſt 
1200 ponnds, at 6 moneths end he puts in 0 pounds 
nore, and 4 moneths after the putting in of the 
Jo pounds, he takes ont 100 pounds. C puts in at 
Y firſt 150 pounds, at four moneths end he takes out 
Jo pounds, and 8 moneths after ſuch raking out 
puts in 100 pounds, Now at the end of the ſaid 
s moneths they had. gained 357 pounds, the Que- 
tion is how much of the ſaid gain belongs to each 
Merchant for his ſhare. | | 
In Queſtions of this nature, two things are prins 
apally to be obſerved. 1. The whole time of part- 
| nerſhip. 2 The reſpective time belonging to each 
dans particular ſtock , ſo here, it is evident that 
be whole time is 16 moneths, and the particular 
©} kocks and times belonging to each Merchant will 
I as followetb, u. » ta 
a H A had 


102. TheRuleof Fellowſhip, Book 1 


moneths, therefore 100 multiplied by 8 
Alſo 601. for 4 moneths, therefore 6 _ © 
multiplied by 4 produceth——————F 2 
* Alſo 200 J. For 4 moneths, — 8 
200 multiplyed by 4 producet 8 on 
The total of the products of money and 71840 
time for 4, i ͤͤꝑ L 


I had 2001. in the common ſtock for 67 
moneths, therefore 200 multiplied by 6 1200, 
produceth - | 
Alſo 250 for 4 moneths, therefore 250? * 

multiplied by 4 produceth - * 

Alſo 150. for 6 moneths, therefore 
150 multiplied by 6 produceth — 

The total of the products of money and (7750 
Fac. bor chad chromate nnd 


C had 150 l. in the comnfon ſock for 4 
moneths, therefore 150 multiplied by 600 
produceth ———————— 

Alſo 1004. for 8 moneths, therefore 8 
foo multiplied by 8 produceth — 00 
Alſo 200 J. for 4 moneths, therefore} ,, 
200 multiplied by 4 produceth — 800 

The total of the products of money and} 2200 


time for C. 15——— — 


hben adding the ſaid three totals together, to 


wit,1840,3100& 2200,the ſam js 7140, where 


proceeding as in the laſt Example, I ſay by che 


rule of three direct, as 7140 is to the tora} gain 3 


A had roo l. in the common Rock for 88 = 
800 


. 
** nn 1 1 — Sea 8 — 


N 
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pounds; ſo is 1840 to 92 pounds the gain of 4: 
again, As 7140is to 357; ſo is 3100 to 155 the 
gain of B : Laſtly, as 7140 is to 357; ſo is 2200, 
to 110 the gain of C. . 

IH. The rule of fellowſhip is proved n 
by Addition of the terms required, 2% reef. 
whoſe ſum ought to be equal to the Ip 
ſecond term in the Queſtion, otherwiſe the whole 
work is erroneous: ſo in the firſt example of the 
ſixth Rule aforegoing, 21 s.and 33 f. being added 
together are equal to 54 7. the ſecend term in that 
Queſtion : likewiſe in the laſt Example of the 
ſame rule, as alſo in the firſt Example of the laſt, 
rule, the ſum of 20, 15, and 10 the terms required 


areequal to 45, the ſecond term propounded. 


_— ——— — — 


CHAP. XIV 
The Rule of Alligation. 


A 12 E Rule of Alligation is that, by which 
we reſolve Queſtions, that concern the 
mixing of divers ſimples together. 
II. Alligation is either Medial or Alternate. 
III. Alligation Medial is when having the ſe- 
veral quantities and rates of divers 
ſimples proþounded, we diſcover the * 
mean rate of a mixture compounded 
of thoſe ſimples. So 10 buſhels of wheat at 4 7 
or (which is all one) 48 4 the buſhel; 40 buſhels 
of rye at 35. or 36 d. the buſuel; and 50. buſhels 
ef barley at 25, or 24 4. the buſhel; being mixed 
* „ with 


104 The Rule of Book I. 
with 20 buſhels of oats at 12 d. the buſhel, the rule 
of Aligation medial fheweth you the mean price of 


thatmuſthiog. * by 
IV. In Alligation medial, firſt 
The operations ſum the given quantities, then find 
72 the total value of all the ſimples: this 
— 8 done, the proportion will be as fol- 

% laoppeth. 
As the ſum of the quantities is to the total value 
of the ſimples: 
So is any part of the mixture propounded to 
' the required mean rate or price of that 
part, 

Repeating again the premiſed example of the 
third rule; I demand how much one buſhel of that 
miſtling is worth? Now the ſum of 10, 40, 50, 20, 
(the given quantities is 120 buſhels. and the value 
of the 10 buſhels of wheat at 48 d. the buſhel, a- 
mounts to 480 d. for 48 being multiplied by 10, 
the product 15.480 : again the value of the 40 bu- 
ſhels of rye at 364, the buſhel, is 1440 d. The va- 
lue of the 30 buſhels of barley at 24 4. the buſhel, 
is 1200d, And the value of 20 buſhels of oats at 124 
the buſhel is 240 d. All theſe. values being added 
a their total is '33604. I ſay then by. the 
rule of Three Dire#, if 120 buſhels give 3360 d. 
what will 1 buſhel yeild ? The Rule preſently an- 
ſwers me-28 d. whereupon I conclude', * a 
buſhel: of that ang may be afforded for 284, 
that is, 2 s. 4d. which is the reſolution, of the 
gueſtion proponnded. 2 29 1200 


* 
* - , * , 
- - 
J Ls * 8 4 
418 1 N » e 4 * 
* % © : .F . * « ww 89 — - 
* 
* * 


In 
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Aua like manner if it be demanded what 8 Buſhels 
or 2 Quarter of that Miſtling is worth? The Anſwer 
will be 224 d. which being divided by 12, and by 
that meats reduced into forllings, is 18 f. B 4d. 


120 — 3360 —8— 224 8 


V. In Alkgation Medial, the tryal of the work 
is by comparing the total value of the 
ſeveral ſimples with the value of the The proef. 
whole mixture : For when thoſe ſums | 
accord, the operation is perfect; ſo in che firſt 
Example of the laſt Rule. 


10 Buſhels of Wheat at 4. the J. 5. d. 


41 Buſhel 1s —— —— — O —0 
1% Zuſhels of Rye at 3 . the 
E | Buſhel 4s — ———6—0—2 
> 5 50 Buſhels of Barley at 25. the 
2 Buſhel is ———-—— 57—0—0 
N | And 20 Buſhels of Oats at 12 d. | 
the Buſhel 1s- ——I—O—0 
Al which amount to —————— 14—0—0 


which is likewiſe the value of 120 ä 
Buſhels at 28 d. or 27. 4d. the Buſhel, for that 
alſo amounts to 141.” 
VI. Alligation Alternate is, when having the ſe- 
veral rates of divers Simples given, we 
diſcover ſuch quantities of them, as are Migation 
neceſſary. to make a mixture, which AMArernare, 
may bea? a certain rate propounded. 

Example : A man being determined to mix 10 
Buſhels of Wheat at 4 s. or 484, the Buſhel, with 

KA 53 ö Rye 


1 
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Rye of 3s. or 36d. the Buſhel , with Barley of 
2. or 244. the Buſhel, and with Oats of 1 v. or 
12 d. the Buſhel, the Rule of Algation Alternate 
wiltdifrover unto you how much Rye, how much 
Barley, and how much Oats he ought to add-un- 
to theo Buſhels of Wheat; in ſuch ſort that the 
mixture of them altogether may bear a certain 
rate or price propounded. Me 
VII. In Queſtions of Alligation Alternate, you 


. muſt rank the terms in ſuch ſort, that 


The right 9- the given rate of the mixture may re- 
— obo —ͤ the root, and the ſeveral E 
of the Simples may ſtand as branches 
1 that root: So the Example of the laſt 
Rule being propounded, I demand how much 
Rye, Barley, and Oats, ought to be added to the 
10, Buſhels of Wheat, that the mixture of all to- 
gether may bear the rate or price bf 28 d. or 25. 
4 d. the Buſhel: And therefore drawing a line of 
connexion, I plate 28 d. the given rate of the 
mixture, upon the left hand thereof by it ſelf re- 
| preſenting the Root, and likewiſe write 

48 the other rates ere viz. 48 d. 

28 $36 36 4 244. and 12 d. one above ano- 
24 ther upon the right hand of that line 


(12 of Connexion, which rates are con- 


ceived to iſſue from 28 d. as branches 

from the Root, the fabrick hereof appears plainly 
in the Margent. | | 
III. Having ranked the terms in their due 
order, Jink the branches together by 

vr vt certꝭin Arks, in ſuch ſort , that one 
*. that is greater than the: Root or rate 
of the mixture, may alwayes be coupled with ano- 


Book Il. 


ther 


Cap. XIV. 


branch juſt againſt his reſpective yoke- 
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ther that is leſs than the ſame ;. $0.in the premi ſed 
Example, 48 may be linked with, 12, and 36 with 
24, or otherwiſe 48 may be coupled with 24, and 
36 with 12, and then the Work will ſtand 


48 Or thus — 
6 Du,, 

T bns , 28 3 8 
2 r 
12 


& 1 


I XxX. Having alligated' the branches, and found 
the differences betwixt them and the 
Root, write the differentes of each 
fellow. So the branches of the Example 666. 


afore = being linked after the frſt manner, 
e di 


and t fference beryen 28 and 48 by the 
third or fourth Rule & the fourth Chapter of 
this Book) being 20, I place 20 juſt agaitiſt Ys. 


the reſpective yoke-fellow of 48. Again, 16 be- 


J 17 48. In like manher 8 being the 
rence 


the whole Fabrick of the 
Work ( as the branches are 
thus marr? will ſtand as in 
the Examp | 


ing the difference betwixt 28 and'12,'1 weite it 


way e diffe- 
etween 28 and 36, 1 ke 


"4 


-place it right againſt 2 ry 
And laſtly, 4 the difference | 16 

betwixt 28 and 24, I writs 3 
juſt againſt 36: In the end "fon 


e. 


14 


CF” | 
But ifi branches being linked after the othet 
manner, the Work will be Thus ee 


be Nu, base 4 hath 24for his yoke-fellow, 
roy the —— 5 —— 2 457 2 ; and here 
the interchangeable placing o erencet (as 
In RE mild Ex 55 ie is that which is more 
particularly N Alternation.. - 
mm When one branch i is linked: to divers other 
branches, and not to one alone, che differences 
ught to be. as often te dee it ĩs ſo wee 


bir in thep re Exafnp 
You! 1 e be Rana bar both 175 


Wi {2 24 a conceived to be 


8 353 Ake 
# 99 05 Wirb Mig yy th 36 ; wherefore, the 
5 us ke 40 DFO: 12 being, 16,1 write. 205 
tke manner 
4 Pl NY Soha; 2 = 14. 5 ; ls 4, I write it 


is over againſt the ſame numbers 48 and 36. 


Again AF being the difference betwixt 28 m 
x 4 4 I place it juſt feng 
1 and 12 and 8 
-) 36 16. 4 Dee 
5 24 20.8 36, 1 write it way 
WA 20.8 — againſt he 


numbers 34 and 12: Al 
this performed,the whole frame of the Work will 
Hand as i in the Mar gane. 

2. Take this for another Example : It is requi- 
re 


FF * e 


Jop. Algen 


ence between 16 an 


* 
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red to mix 10 Buſhels of Wheat ut 48 d. the Buſhel 


the Buſhel, and with Oats of 12 4. the Buſhel, and 
the Queſtion now is, How much Rye, Barley, 
and Oats ought to be added to the 10 Buſhels of 
Wheat, that the entire mixture may be afforded at 
16 d. the Buſkel ? Herethe branches of this Que- 
ſtion ( according to the eighth Rule of this Chap- 


: 


ter ) ought to be linked char, 


48 
16636 ä * 
12 


And as for the Alternation of the differences, it 
is evident { by the grelens Rule) that the differ - 

i 12 being 4, ought to be thrice 
tranſcribed, viz. firſt juſt. againſt 48, then againſt 


36, and laft of all againſt 24, Again, 32 the dif- 


ference betwixt 16 and 48, as alſo 20 the differ - 


ence between 16 and 36; and laſtly, 8 che differ- . 


ence betwixt 16 and 24, ought all to be placed juſt 
againſt 12. 


3. Idetermining to mix 10 Buſhels of Wheat at 


48 d. the Buſhel, with Rye of 364. che Buſhel, 
with Barley of 24 4. the Buſhel, and with oy 
| 0 


110 The Rule of 
each I ought to take, that I might afford the whole 
mixture at 404. the Buſhel : Here the whole work 


being ordered according to the Rules aforegoing, 
it will ſtand as followeth. ? 


: | 48 4- 16. 28. 
7; 8. 
TR 8. 
_ 8. 


4 Aman intending to mix 10 Buſhels of Wheat 
at 48 d. the Buſhel, with Rye of 36 d. the Buſhel, 
with Barley of 24 d. the Buſhel, with Peaſe of 164 
the Buſhel, and with Oats of 12 d. the Buſhel, de- 
fires to know how much Rye, Barley, Peaſe, and 
Oats he ought to add to the 10 Buſhels of Wheat, 
that the whole maſs of Corn ſo mixed might be 

afforded at 20 d. the Buſhel ? This DuePioneinig 
thus propounded, the terms thereof (Þy the Rules 
aforegoing ) may beiAligated, afld the differences 
of the texms Alternated, as falloweth. 


48 4. 
R 367 4. 
20024 4. 8 
16. 28. 16. 4. 
12 4. 


5. Laſtly. A Goldſmith hath ſome Gold of 24 
Caretts, other of 21 Careits, and other ſome of 19 
Caretts fine, which he would ſo mix with Ally, 
that 192 Ounces of the intire Mixture might bear 


17 
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of 12 d. the Buſhel, deſire to know how much of 


en. eee. „ „ „„ 
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17 Caretts fine; now the Queſtion is how much of 
each ſort, as alſo how much Alloy he muſt take to 
accompliſh his deſire? Before you | 

can well underſtand this Queſtion, it Whes « Care 
will be neceſſary to explain what a Fe whas 
Carect fine, and what Aly is: the 12 
Mint-Maſters and Goldſmiths to diſtinguiſh the 
different fineneſ of Gold, eſteem an intire ounce 
to contain 24 Caretts and one ounce of Gold 
that being tried in the fire loſeth nothing of the 
weight, is ſaid to be 24 Careltt fine: again, the 
ounce that being tried loſeth one four and twen- 
tieth part of the weight, is ſaid to be.23 Carefs 
fine : In like manner that which loſeth two four 
and twentieth parts of the ounce, is eſteemed to 


de 22 Carelts fine, and ſo conſequently of the 


reſt : And as tor Alley it is ſilver, copper, or ſome 
other baſer mettal, with which the Goldſmiths uſe 


to mix their Gold, to the. intent they may mode- - 


rate, or abate the fineneſs thereof. Here you 
may alſo obſerve, that as the fineneſs of Gold is meas 
ſured by Carets,ſo is the fineneſs of ſilver eſtimated 
by Oxxce:: In ſuch ſort that a pound of ſilver, which 
being tried a certain time in the fire, loſeth no- 
thing of the weight, is ſaid to be 12 Onnces fine. 
But a pound that being tried loleth ſome what of 
the weight, is ſaid to be the remainder of the weight 
fine. Example; a pound of Silver that loſeth in the 
fire one ounce 8 p. is eſtimated to be 10 ounces 12 5. 
fins, and that which: loſeth 2 ownces Bp. 10 Grains, 
is ſaid to be 9 ounces, 11 . 14 grains fins, & c. Now 
to rank the terms of the laſt mentioned Zxeſtron, 
as alſo the differences of the terms in their due or- 


der, becauſe the three given branches (viz. 24 
d | Caretts 


% 


2 


The Rate of 
Carats; 21 Crreſtt, and 19 Ce) are all greaty 
than 17 Cares the root or rate of. the tar. 
adde © as another branch which I conceive to be 
tes than the root, and then proceed as in the for. 


Book l 


mer ations; the whole frame of the works 
expreſſed here, as foſloweth : 


* 


* 
17 — 
19 

— | 


I 
I 


117 


7 
7 
7. 4. 2. 


I. When in one and the ſame line there at 
found more differences than one, ad 


How to ada, them together, and write the ſum jul 
the differeasts. againſt the ſame differences before 
line. drawn towards the 


. +", Kraighe 
right hand of ew 


ork... 


So the firſt Example of che laſt Rule being pro. 
pounded, the ſum of 18 and 4 (the differences 


placed juſt againſt the firſt branch) being 20, 
write it over againſt the, ſame differences befo 


k 


the new line drawn upon the right Hand of he 


Work, and ſo conf 


| nely the reſt in their due 
on as appears by the Example hereunto agnex- 


Chap. xIv. 


i being offered, the whole Fabrick of the Work will 
e ſtand, as followeth: 0 
x 
w 24 17 17 
21 17 17 
"747 17 17 
2 7.4.2. 13 


or Total. 


is the Example of the 
XII. In Queſtions of 


rr 


eth. 


Allzgation. 


In like manner the laſt Example of the laſt Rule 


ixth Rule, 
Examples of the tenth Rule, except the laſt, 


Partial, the proportion is as follow- 


X17. Aligation Alternate is, either Partial, 


X 117. Alternation Partial is, when having 
the ſeveral rates of divers Simples, and 
the quantity of one of them given, we Atiruatios 

diſcover the feveral quantities of the Pl. 
reſt,in ſuch ſort that a mixture of thoſe. | 
Simples being made according to the quantity gi- 
ven, and the quantities ſo found, that mixture 
may bear a certain rate 22 Of this kind 
as alſo all the 


ternation 
uſed m this 


to the ſeveral differences of the reſt : 


So is the quantity propounded to the ſev 


quantities xequired. 


Rule. 
As the difference annexed to the firſt branch is 


eral 


So the Example of the fixth and ſeventh Rules 
of this Chapter being again repeated , and the 
terms thereof, as alſo the differences of the terms 
being ordeted after the firſt manner ( ſhewed you 


\ 


in the ninth Rule aforegoing) it is evident that 


for 


g 


af) 


MA 


Book I. 


for every 16 Buſh. 
| 48 16 els of be that 
The firñ 6 I take in the mix- 
4 28 3 2 ture, I ought to 
12 2 take 4 Buſhels of 
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Rye, 8 Buſhels of 
Barley, and 20 Buſhels of Oats ; and therefore I 
19; As 16 the difference annexed to the firſt 
branch (being the rate of the Wheat) is to 
4 the difference annexed to the next, being 
the rate of the Rye; ſo is 10 the given quan- 
tity of the Wheat to another number, which 
being found by the Rule of Three direct, to 
be two Buſhels and an half (or two pecks) is 
the quantity of Rie neceſfary in the mixture. 
II. As 16 to 8, iſo is 10 to another Number, 
which being likewiſe found by the Rule of 
Three to be five Buſhels, is the quantity of 
Barley, neceſſary in the mixture. 
III. As 16 to 20, ſo is 10 to another number, 
which being in likg ſort found by the Rule 
of Three to be 12 Buſhels, and half of a 
Buſhel is the quantity of Oats requiſite in 
the mixture. 
So that at laſt I conclude, 4 heap of Corn bein 
compoſed of 10 Buſhels of Wheat, 2 Buſhels a 
a half of Rye, 5 Buſhels of Barley, and 12 Buſhels 
and an halfe of Oats (when thoſe ſeveral Grains 
bear the prices aforeſaid ) may be afforded at 24. 
4 d. the Buſhel. l 
| The ſame Example being ordered after 
x. caſ. the ſecond manner (expreſſed likewiſe in 


the 9th rule of this preſent Chapter ( 4; 
I, ay 


© 
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1. As 4 the difference annexed to the rate of the 
wheat, is to 16 the difference annexed to the 
rate of the rye , ſo is 10 the gives quantity 
of the whear, to 40 buſhels the required quan- 
tity of the rye. 

IL. As 4 to 20, ſo is 10 to 30 buſhels, the re- 

| guiſite quantity of the barley. 

111. As 4 to 8, ſo is ro to 20 buſhels, the quan- 
of the oats neceſſary in the mixture. 


48 al 
28 a 20 

4 

12 8 


So that I conclude agais, a maſs of Corn being 
compounded of 10 buſhels of wheat, 40 buſhels of 
rye, 50 buſhels of barley , and 20 buſhels of oats, 
(when thoſe grains bear the prices propounded in 
this example) may be afforded at 2 s. 4 d. the buſh- 
el as before. 

3. That example being diſpoſed after 3. Caſe. 

the third manner (expreſſed in the tenth 
and eleventh rules of this Chapter) I fay, 

J. As 20 the ſum of the differences annexed to the 
rate of the wheat, is to 20 the ſum of the dif- 
ferences annexed to the rate of the rye, ſo 1s 

10 the given quantity of the wheat, to 10 
buſhels the required quantity of the rye. 

II. As 20 to 28, ſo is 10 to 14 buſhels the re- 
quiſite quantity of the barley. 

"III. As 20 to 28, fo is 10 to 14 buſliels, the 
quantity of oats demanded in the mixture. 


28 


the Rule of 
"ir 


Js * = 
#% 
* 
PX 
41 * 
. = 
4 
K 
* 
- 


16.4R0 

30 - 16,4120 

28 24 9 20. 828 
12 20.5 28 


Whereupon this third time likewiſe I conclude, 
that (thoſe grains ſtill retaining the given rates) 
10 buſhels ot wheat, 10 buſhels of rye, 14 buſhels 
of barley, and 14 buſhels of oats being all mixed 
together, will conſtitute a maſs of Corn, that may 
be afforded at 28 d. ar 2 1. 4 d. the buſhel, 

By this example thus dverffied it plainly ap- 
pears, that the quantities required may be altered 
as often as the queſtion given will admit divers 
Alligationt, and yet the mixture produced will ſtill 
hold the rate propounded ; but when the queſtion 
propounded will admit but one only way of Alli- 

gation, the quantities required to make the mixture, 
cannot be varied; ſo the ſecond example. of the 
tenth rule of tis Chapter, being again produced, 
and ordered according to the direction of the ele- 
venth rule aforegoing, I ſay, 
I. As 4 to 4, {0 10 to 10 buſhels of rye. + 
II. As 4 to 4, {0 10 to 16 buſhels af barley. 
III. Aa 4 to 60, ſo 10 to 150 buſhels of oats. 


4 4 
2. + 

4 4 
32,20, 8.] 60 
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poſed, we diſc Aerrke terms quired. 
II. e Rado of 1 of Falſe, is either of ſingle or 

—.— poſition. ©»: 1 

20009 12/2645, e enen itioꝶ is, 


my Rule of —̃ — — ne 
3 — 
2 70 7 '':fsluri0mgftieQae ——— 


ee eee 
og ether © dertam qu muy pf Hino, h 
1eolt thing 33 Liagreea — anairvng B 
fh all pay of bn u n timo anum mut and 
that C mall pay a 9 B, Now 
Velllon 15, WI . 


parties 1 


Chape XIV. A8 NE 2 A 
7810 ho 1 1 5 To Fo refoloy t is 
t 75 


87 "Os anC©s &p unt 
N part m FE cher 


£2! Cee PAY. 10 wo 2 ont 
Fourt ng ne; AH by 
addition- 1010 Ut 92220 5 bf. '6, 8 Aan 0. 1 


Had that ee 55 9985 'Poſet theittort 
3mounting: rely” ot! 4 5 ou — 
been 36“, 9 NR. Num- 


pers, 1 5155 Ins. to 55 de 12 true ſumi Whith 

e ſevex a bartlesou t to pay': for 7 ny 

55 of Three Direct. Pp 1 hy 
I. As 24 11 fo 56 1091." the Pare thay 0 


muſt pa 
: II. As 24 70.6 56, ſo 8 co iy. the bare. 8 | 
ought't 
4 As 24to 6: et 151. wegen or 
3861 that E mult INTER OT MS 3598 
* TV. Herefbr-tryaf 's memes lng e 
Pd of The fams foundry to accord 


wich the um Iven: = Wie Exam _— 
Rule; 8515 Au being al adhs ogerher a- 


1 outs bo pos vis: 
125 5 1 67 0 ub 2 Lin 


R hoof 
at We ore . 26% 
e ( part 5 


55 15 10 8 wag . 1 


— 1 of ack 4 
7 4 6 A4 för 
Uarte St 0 205 
mY may dr 6 49 i — 10. and 


| Fele the eli 


be Whether 

Wy 1235 or 124 
2 

E Quarter 0! 


26;Quargers of, 


ters gk Barley) e.receiVed, . 
if my ee | Ser it dif- 
fers, tronw28 4. — 255 received, 

perceive I have miſt the mark, andt refore dis- 
zcoyering, how much I have ere by finding the 
— betwixt 28 3. and 33 5. 1 keep in minde 


e vchich is Abel firſt error, or, 


the error of the firſt Poſition ; Again propound for 
Wer . at there was 30.6 uarters of 
Wh eat, and 10 uarters.0 f Birley ; nd then the 
fared gout by Le ph 7s "or 1 ig ; due to 
71 for 98 of Wheat 30 


ew Waring o ey 5 4, in all 357. 
ac wh fro 700 57 the b hat he 1 
ceived b. 9920 a theſe ny 7 Poſitions, 

Fogeth er with their 214. you m 8 ow |} 


br . ere 5 5 Gs 
win 


rent he 


Pere 
pie contrary 


l. it ion i 


—_— 5 * Gran 


And then che ſum will be[yaur, — — 


= the upper enil of rhe © 


'theſaine:Crofs, 2s you Ar ſee i it ex 


-Poſttion, that e 
and the fit dra pop ora f 2 
ae are of one and tha 

de both exiceiſes defect). 
Jeſs ; Prodadrbur of che rater, and -themtb 
mainder is your Dividend; but if che 0 
differing kind ( vic. ue 'of chem an 5 
the other a: detect) add thaſe Products to 


you divide by the difference ok 2 


they are of ane and the ſamt ſum 
(hen they are of ch nn or by 2 
will. give you d numberq; rf for, h | 
fame Denomimarion wi 28 ola 7 


1. Zxanple, The 
again propounded, 7 place theſe terms * 


2 
(having the 1 the! 1 of 


Wheat in the firſt Poſition) 
fame Denomination in the is th fend Porn). Ae 
upper end of the Croſs: As alſo y ind y the two 


errors reſpectively under them at og hey A of 
emplificd 9 


22 Wen. 
182 — 


"190 = — 


5 an pee” arti 28 7, 

0 an received Mille 
eingldivided by Y (the difference betwint andy 
r lexves in the 'Zavtient 16, for 


I; fr Wheao yet the wotkman threſht, 


[ Mite n 284. for his 


55 ings Quarters of Grain(be- 


92 ra the Quarter 
heat, a 
teets dt 


16 4 21493 $1507 22x14 } : 


WR ny, 5 pum for-iwy jrſt Pofptianthar there 
ares was When und 32 quarters of Bar- 
ey; And — eforreuar willibe4 10 for 8 4. 


Abe Pon fore 8quarrersof Wheat; and 
ers of Bariy, make in all u. 


e 84 


gain, ſeppeſing that there are 12 quarters of Wheat, 

-. anGa$quarters of Barley, the ſecond errour will 

be ae 12 s. bein 5 ee for the 12 quarters 
the 28 quarters of Barley, 


E Thr | * ed by 2, 
1 ud is 16; Mien l 

t of urbich if you de Ga, 6 —— the er- 

is caſe hap e both defects under 


received) he 1) ther remai r 1 32, which 


cht ſumme that 
remunder is 32, which. 


70 that he Hv ile threſht'; fo at laſt I 


1 75 cho er of Bartey: threſhed 
at, und 24: Quarters of 


le The fame Queſtion: dige Feger 6 


which — 4 Ty of 287. the ſum teteiyed: A- 


. t e | 


ethent tot 24 arc the quarters 


MN 


"IE: 


being FO 


. % e * 
7 


* * WER No - 


vt 
wh. ous 


a 


— 


» doch Ch, on eur re Errata a as 


II. Hargrbe ell l ce a e with that whick 
5 1 ge 8 feen Fo in the E 2 


24 being this” num 


A 1 thi Ie 1925 a 7 
Oh 55 ; 


rms | J. ich was the Tartu 
nlp tun IEG wh fm 
 Exampl, e.A tettiin man being dema nded ve 
the age 105 ach 4. Sons Anſwered, 


teldeſt 100 was 4 eller then the ſecond; | 
„Fand {9 WF 25 5 5 efder then the third 'T 
Js & A XY rs. 8586 the 1 
1 5 1 2 rol 1 8 85 or 


e nſec 6 


frh 

5 ol 16 (rr 

t the age 6 che younpe 
but it Wack 40 $78 


ought | 


Aup RV. V "fe" 


ought to be; 


I a — 


1 Mad ears cs. Ev ar -- 


— n r 3s nc at a Dr 2 
* 4 ? N * 4 1 by . 4 


144 
wherefore I make a ſecond Poſition, 
to Ee 
6, che age 7 
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| uni .95 "M12 
I. Tus far df Arithmetirł in whale number! only 
the doQrinef Fraſtion enſueth, which dey 
pends upon this ſupþgſition,thar Unity, or ati 
one whole thing, whatſoe ver it he, may in mi 
be conceived dixiſible into any fumber of eq 
pare : ſome, wilntallow x or unityTo be anum 
r, when it is conſider'd in the Abſtract, and ſepdy 
rated from matter, but foraſmach tas that Fring 
o Arithmeticiang oDygphantis ci Alexandria „i 
dyes of his ſubril Nrpblemes doth mention unity 
232.nymber, zad prepound it to be divided iat 


numbers, I ſhall; e the like liberty to eſteem; 4" | 
or. unity as 4 number and likewiſe ſuppoſe it diwi 
[ible into atiy.numberiof equal part. | 41 1697 


'T Inf broken number, otherwiſe. 
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expreſs in figures the length of a piece of cloa * 


that contains three fourth, or (which is all one 
geo of a yard, you are to write it thus g 


is, an intire yard being ſuppoſed to be divided 
into four equal parts, the length of the piece pro- 
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10, 25 and 40. | 


III. Two numbers being given, 
their greateſt common meaſure (that 
is, the greateſt number which will 
meaſure or divide each of the num-.. 
bers given without leaving any re- 
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without any remainder; er ſurpluſage, alſo if 20 be 
divided by the ſame Piviſot 4, the quotient will be 
preciſely 3 without any remainder ; in like man- 
ner 5 is a common meaſure unto theſe three numbers 


malnder) may be found in this man- 


her, viz. Divide the greater number by 
then divide the laſt Diviſor'by the remainder, (it 
there be any)and ſo continue dividing rhe laſt Di- 
viſors by the remainders until there betio remain- 
der, (neglecting the quotients) ſo is che laſt Divi- 
for the greateſt common meaſure unto the num- 


* 


ders given. A 


Tluu, if the greareſt Common meaſure unto the . 
tumbers 91 and 117 be ſought, divide the greater 


number 117 by 91, ſo the re- 


maindet is 26, by which divi- 91) 117 (1. * 


ding i the remainder is 13 
which dividing 26, the remain- 
der is o; ſo is 13 the greareſt 
tommon meaſure unto the num- 
bers 117 and , as is manifeſt 
in dividing each of them by 13; 
for 13 is found in 91 preciſely 

7 times, and in 117 preciſely 9 
times. OA5U- SO 738 


duced into the leaſt terms, by:divi. 
ding che Numerator and enomi- 


or 
* 


91 


20091 (3 
88 


by 1 2 
\ » wi 
* 
. 4 . 


To finde the 
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nator by their greateſt common meaſure, for the 
quotients will be the Numerator and Denomina- 
tor of a fraction equal to the former, and in the 
leaſt terms. Cas | 
So if the fraction 5; be given to be reduced in- 
to the leaſt termt, find the greateſt common mea- 
ſure unto 91 and 117 by 4 laſt Rale, which will 
be found 13, and then dividing 91 by 13, the quoti- 
ent will be 7 for a new Numerator; alfo dividing 
117 by 13, the quotient will be g for a new Deno- 
minator, ſo is the fraction i, reduced» into the 
leaft termt, vix. into the fraction 3: but here you 
are to obſerve, that if the greateſt common meaſurt 
unto the Numerator and Denominator be 1, ſuch 
Fraction is in its lea term: already, ſo the fraction 
557, cannot be reduced into lower terms, becauſe 
e greateſt common meaſure will be found 1, (by the 
third Rule of this Chapter) the like may happen of 
jnfinite-others : and although the {aſt be a general 
Rule for theR eduction of FraQtinos into their 4 
terme, yet there are other practical Rules, which ia 
ſome caſes will be more ready; (eſpecially unto 
beginners) viz. + bi 8 
. When the Numerator and De- 
+ a nominator Are even numbers, they 
— may be meaſured or divided by.. 
Therefore in ſuch caſe you may (as is caught in 
the Rules of the 6th Chapter) take the half of the 
Numerator for a new,Numerator.,; #l{o the halt 
of the Denominator for a new Depominator. 
1 44515 if z be given, draw at length the 
5 2176 line which ſeparates (the: Numers- 
| hw) b tor from the Denominator, and 
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croſs the ſame with « downright ſtroke. near rhe 


Fraction, as you 917 ſee in the Margeue, then take 
the half of 16,whith is 8, for a new Numerator, al- 
ſo the half of 64, which is 32, for a new Denomi 
nator; Again, the half of 8 is 4, for a new Numeras 
tor, alſo the half of 32 is 16, for a new Denominies 
tor, and proceeding in like manner, there will be 


found +, equivalent unto 82. | 

VI. When the Nominator and Denominator do 
= of _ — . = on 8756 of them ending 
with 5, and the other with a Cypher Sr” 
they may be both meaſured or Aided 225/45! 9 


by J. S0 23, will be reduced into 53; 47597 "9 
and 44; into 55, as by the operation . $50\19| 2 
in the Margent is manifeſt, | 425185 37 
II. whenſoever you can eſpy any 
other number, which will exactly meaſure the Nu- 
merator and Denominator, (although it be not 
the greateſt common meaſure) you may. divide the 
Numerator and Denominator by ſuch 


number as before: 80 M, may be firſt. 28 7 1 


reduced into by 4, and 57 may be re- 84213 


duced into by 7 28 by the operation 
is manifeſt. 2 | Its 
V I I I'When the Numerator and Denominator 


do each of them, end with a Cypher or 4 00 
' Cyphers, cut off i wy Cyphers in both, 50 


fo will the fraction be reduced into lefler 
terms : So 22%; is reduced into 5 , and 7199 
553bt0 3. ol ths 90 | aÞ 

1X. The value of a ſingle. 1e the nals fx 


. II gle fraftion in the knows | 
en in che —_— = parts of the Integer f 
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of the Integer, may be found in this manner, vis. 
multiply the Numerator of 8 propoun- 
ded, by the number of known parts of the next in- 
feriour denomination which are equal to the In- 
teger, and divide that product by the Denomina- 
tor, ſo is the quotient the value of the fraction 
in that inferiour denomination, ind if there hap- 
pen to be any fraction in the quotient, you may 
find the value thereof in the next inferiour deno- 
mination, by the ſame Rule, and ſo proceed till 
you come to the leaſt known parts. | 
| So the value of 57 of a 
20 pound ferlirg will be found 
9 I1 5.3 d. vix. multiply the Nu- 
| merator 9,by.20 (the number 
16) 180 (11 25 of ſhillings which are equal to 


16 a pound fferling) the product 
— is 180, which being divided 
20 by the Denominator 16, the 
16. Quotient is 11 ;7 ſhillings. In 
like manner, the value of 24 

— of a ſhilling will be found; 


pence, for multiplying the 
6) 48 Numerator 4 by 12,(the num- 
1 : ber of pence in a ſhilling) the 
48 product is 48, which being 
KG | divided by the Denominator 
P., 16, the quotient is 3 pence, 

Alſo the value of i of a pound ferling, will 
be found 10 £, 9 d. And 53 of a pound Trey will 
be found equivalent unto 3 ounces 17 penny 
weight and 12 grains 


e 


K. 4 
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. A mixt number may be redu- dee & mize 
ced into an jmproper fraction equi- ner inte a 
valent unto the mixt number, in this e fra 
manner, viz, Multiply the Integral * 
partof the mixt number, by the Denominator of 
the fraction annexed to the Integers, and unto the 
Product add the Numeràtor of the ſaid fraction, 
ſo is the ſum the Numerator of am improper fra- 
ction, whoſe Denominator is the ſame with that 
of the ſaid fractiqn annexed. Wa 
| $0 4 f will be reduced into the improper fra- 
tion for 4 _ multiplied by 12, the Product 
is 48 unto which adding the Numerator 11, the 
ſum'is'59 for a'new Numerator, 'which being pla- 
ced over the deriominator 12, gives the improper 
fraction 53, which is equivalent unto 455, (as will 
appear by the 13th Rule of this Chapter.) In like 
manner 7+ will be reduced into . | 
X 1. A'whole number is reduced T6 rauduce 6 whole * 
into an improper fraction, by pla- 2 imo __ aw 
cing the whole number given, as a nn 
Numerator, and 1, as a Denominator. 5 
So 14 Integers will be reduced into the improper 
fraction 7, and one Integer into the improper fra- 
Bion r a on 
XII. A whole number is reduced into an im - 
proper 2 which ſhall have oy Denomina- 
tor aſſigned, in multiplying the whole number gi- 
ven, by the denominator aſſigned, and placing the 
product as a Numerator,over the ſaid denominia- 
tar. 3 | | 
So if 13 be given to be reduced into an improper 
fraction u boſe denominator ſhall be 4, multiply 2.3. 
4 Sn ain 
* 
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by 4. ſo is the product 532, which being placed over 
0 ives the improper fraftion 7; L equivalent unto 
17 (as will appear by the fiext Rule) in like man. 
ner 13 may be reduced into ©;. * 

f X 11 1.An improper fraction may 
W reduce an be reduced into its equivalent whole 
improper fr#- gumber or mixt number, in this 
2 N manner. viz. divide the Numerator 
— mit by the Denominator, ſo is the quoti- 
unuaber. ent the whole number or mixt num- 
3 ber ſought; So the improper fracti. 
on 2 will be reduced into the mixt: number 47 | 
for if 59 be divided by 12, the quotient is 42 
Alſo the improper fraction *, will be reduced in- 
to the whole number - = — .2Þ AIM 

{1:51} FR X IF. Fractions having unequa 

— Denominators, may be re hs i in- 
' dneiominarer, | tO fractions of the ſame value 
viz, 1. en which ſhall have equal Denomina- 
no frets tors, by this Rule and the next fol- 
* lowing, viz, when two fractions 
having unequal denvminators are propounded, to 
be reduced into two other fractions of the ſame 
value which ſhall have a common dehominator , 
multiply the Numerator of the firſt fraction, (that 
is, either of them) by the denominator of the ſe- 
cond, ſo is the product a new Numerator (corre- 
ſpondent unto the Numerator of that firſt fracti- 
on,) alfo multiply the Numerator of the ſecond 
fraction by the Denominator of the firſt, fo is che 
Product a new Numerator (correſpondent unto 
the Numerator of the ſecond fraction) laſtly mul- 
tiply the Denontinatars one dy the other, ſo is the 
| 8 |  _ Produ 


0 
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product a common denominator to both the new 
Numerators. 


multiply 2 by 5, ſo is the product 10 fo 
2 new Numer ator correſpondent unto 2074 


2: alſo multiply 4 by 3, ſo is the pro-. 
duct 12, which ae — op 45. 


e unto 4: laſtly, multipl 1 
c 


5, fo is the product i3, whi 
dal de a commog. deuominator unto th be 


new Numerators, ſo the fractions 77 and 33 re 
found which have denominators and each of 
theſe new fractions is gun! anto its correſpon- 


dent fractio firſt given, vis, It equal unto 7 


1 if the fractions 2 T and + be 2 * 


the 4th Rule of this Chapter.) 


X Y. When three or more fradti- 


ons which have unequal denomina- Ad 
tors, are given to be reduced as in are pres. 
the laſt Rule, ; wultiply- Numera-' 4% Send. 


tor of each fraction and all the de- 


nominators excepting. its ; n con- 


tinually, ſo are the everal products 
from ſuch continual. multi- 


arilin 


into ; (as: will be Wee by 


* L 


waned; 
cationen the 1 3 


Copter. 


plication, ne- Nunieratoxs; e te ci 


the denominatdrs continyally, f 0 is 


Product a 


common denominator t to all the new Numerators. 


Fo if the fractions f ＋ rand 5 T5 having 
denominators;are: given to be reduced y4nto three 
other fractions of wie: yalue, which-ſhall have 


2 de naomi nators, 


enominators 5 & 7 continuall 


unequal 


ly the Numerator "capa 
(accor 
the 13thRale of the * 2 ſo 4% the pr 


55 5 
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105 ; alf mnltipl f the Numerator 2, into the 
denominators 8 and 7 continually, ſo.,is. the pro- 
ductura g in like manrier multiplyin the Nume- 
rator 5, into the denominators.B and 5 continy- 
ally, rhe product is 200% which 3 Pe oducts are 3 
new. ' Numccators;Laſily,ppltiply 2 the denomi- 
nators8, $3:and 7:contigually, a is che produc 
280, whichlisx commes denominatar ,t0-a1l the new 
„ i. numeratore; thus the fractions 352, 
J. . 242, and 28: are fpund; which have 
Eo 26.5; equi}: Demominators,. and each of 
e theſe new fractions is equal unto its 
correſpondent fraRion 'Grft given: 5 *. >= is e 
qual Unto: 43222 is equal unto , and 222 is equal 


unto 1 a8 will be: wanifeſt «+ the fopreh Wet 
this Chapter. 3274. 
Nene, FSometimes rr work of hems laſt men 
tioned: Rules way —.— W vl 
1 en vou can diſcover that the 
—— : Iefler deffortinator of two fractions 
cin be muleiplied by ſome number 28 4 
5 Mulciplicacor, which'wilcauſe the Nroduct to be 
equal to the greater! Denominator, you may. in 
ch caſe multiply! rhe Wumerator of ſuch leſſer 
eremitiftor by the aid Maltiplicator. and place 
dug der the ſkid” greater Denominator'; 


#55 In thefeTrations 3 A agd 7 I becnuſe 3 the leffer 
* Bęnominatob being multiplied by 6 pro- 
I duceth 18, wich is equal to the . 

57 1 Denominator * 2 (the Nume · 
Pf." rator belonging lefter-Denominax 
tor) by the faid 6, and plate the Product which i is 


12 over the Denominator. 185 now'F ſay auen 6 
at 
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hath the ſame value with Fo and hath the-i ſame 
denominator with d which is required by tlie Ric. 

2. When you can diſcover. that the unequal d- 
nomi nators of two fractions can be multiplied ſa- 
verilly by ewo uncqual numbers or multiplicators, 
which will produce one and the ſame common 
product, you may in ſuch caſe multiply the Nu- 
merators by the Rid unequal - Multiplicators re- 
ſpectively, and place the Products over the {aid 
common Product or Denominator ; ſo in theſe 


minator 18 bein ie by 2; doth likewiſe 
produce 36, I multiply t the 2 


| .toreſaid z, and place e product whic : 


and place the Product hich is 14 over 


mentioned. 174 - {+ # 112 
e et ound fraction (o- * = 
therwiſe called a fratiaz of à fratti-; To reduce a ton 
q ed a fradtias of a fratti-. — 


the laß ris of 
| the 5th Chapter. 


minators continually, ſo is the Product a new De- 
3 Thus 
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ctions given have unequal denominators , 
reduce them into equivalent fractions which 
ſhall have a common. denominator , (by the 
14th or 15th rule of this Chapter) then rejectin 
the common denominatsr, the Numerators ſhall 
have the ſame reaſon or profÞdrtion as the fracti- 
ons firſt given. 

So q and ij being given, will firſt of all be reduced 
into their equivalent fractions 57 and 22, then re- 
jecting the common denominator 40, the Numera- 
tors 24 & 25 will have the ſame reaſon with F and 
g, vi. As 4 js to $ſois 24 to 25: alſo if. the fraQi- 
ons , & and & were given, there will be found 8, 16, 
and 32, which are in the ſame proportion one to 
the other as the fractions given: In like manner, 
if mixt numbers be given, there may be whole num- 
bers found which ſhall have the ſame reaſon or pro- 
porcion,as the mixt numbers ſo 35 & 35 beigg given, 
will be firſt reduced into the improper fractions 
Sand *F (by the tenth Rule of this Chaprer: ) alſo 
the ſaid and = will be reduced into 37 and 2, 
then rejecting the common Denominatot 24, the 
Namerators 136 and $7 will have the ſame recen 


28 51 and 34,viz.As 136 js to 87, ſo is 5* to 3h: al- 


ſo 164 and 18 being given, there will be found 33 


and 36, which being divided by their common 
meaſure 3 (found by the third rule of this Chap- 
ter )will give 11 and 12 which have the ſame reg 
4s 161 and 18. £ 12 

CHAP. 


Audition of 


_.* CHAP. XVIIL 
i Addition of {nf Fracf ion: and mixt 


mbers - 


7 "W Hen the gumbers given to be adde are 
lngle' fractions and have equal Denomi- 
nators,add all the Numerators toge- 
ther fo is the ſum the Numerator of 
' x fraction, whoſe denominator is 
| e fame with the common denomi- 
enztor, which new fraction is the ſum 

f the fractions given to be added. 
86 and 4 being given to be added, their ſum 
will be found 3 dic. the fam of the numerators, 3 
20d 3, it 5, which being pla oyer the common 
denouminator 9, gives; Hike manner ehe ſam of 
cheſe ſrackion s, , and ? will be found 2, Which 
che thirteenth Rule of-this feventeenth Chap. 


ter) will be found e wiynlent unto 21 ſo that 27 
ide ſum of the fractions gi en to be added:- 

I. When Phe” fraQfons ; given to 
wy : When * be added have unequal denominators 
2 are fArft-ro be reduced into fra- 

A ins of flie ſame value, which ſhalt 
have a common Denominator (by the fourteenth 
or fifteenth rule of the ſeventeenth Chapter) and 
then they may be added by the firſt rule of this 


Chapter. 
So if 3 and + were given to be added, their ſum 


will/beifoudd 1.4 *, for (by the fourteenth rule 1. 
e 
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the ſeventeenth Chapter) q and q will be reduced 
into their equivalent fractions 237 21 3 
and Z which having equal Deno: —A— * 
minators may be added according 32 — 
to the firſt rule of this Chapter, and 180 
ſo the ſum will be found 1: In 
like manner the ſam of theſe fracti- & that 1s 17 
ons 2, 4, and; will be found 11. a 
III. When any of che N to be ad- 
ded is a compound Fraction, ſuc iti 
compound fraction is firſt of all to Toy | 277 
be reduced into a ſingle fraction. 75 Ms rs 
the ſixteenth rule of the ſeventeent | ; 
Chapter) and then you may proceed as before. 
So q and g of 3 being given to be added, their 
ſum will be found 52, for the compound fraction 4 
of + will (by the fixteenth rule of the ſeventeenth 


Chapter) be reduced to = (or in its leaſt terms) 3, 
which added to the lingle fraction 4 (according to 


the ſecond rule of this Chapter) gives 33. Here you 
may obſerve, that the fractions given to be added 
in all the former caſes, are ſuppoſed to be fractions 
of Integers which have one and the 3, e 
ſame particular denomiuation, vix. if one zien is m 
of the fractions given to be added, 2.7 wame of -! 
be a fraction of a pound ſterling: all 4% Integer or 


the reſt are alſo to be fractions ofa *. Py | | 
4 F 0 1 


pound ſterling, and the like is to be underſto 
of other denominations. | 

IF. When fractions of Integers u fratti- 
of different denominations are gi- 2% ge, 
ven to be added, they are firſt of all erst d. 
d be reduced into fractions of Inte- e e 
1 * 
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Fer. which ſhalf have one and theſame particular 
en 


omination (by the ſixteenth rule of the ſeven. 
teenth Chapter) and then they may be added by 
the firſt or ſecond Rule of this Chapter. 

So if à of a pound ferling, 4 of a ſhilling, and 
of a penny were given to be added, reduce the two 
latter into fractions of a, pound ſterling (by the 
ſixteenth Rule of the ſeventeenth Chapter) vir. 4 
of a ſhilling is J of 3 of a pound ferhvg, which 


compound fraction being reduced into a ſingle 


fractiqk, gives 555 li. Likewiſe 4 of a penny, is f of 
I of z of a pound ſterling, which compound 
fraction being reduced, gives ra li. Laſtly, 3 6. 15 
li. and d l. being added according to the ſecond 
Rule of this Chapter, their ſum will be found 


68 220 , 
#774. Or in its leaſt terms 8852 Li 


J. When mixt numbers are given to be added, 
4 finde firſt of all the ſum of the fra- 
„ i cons (by the Grit agd ſecond rule 
54 of this Chapter)then add the Integer 
or Integers (if there be any found) in the ſum of 
he fractions, unto the whole numbers, and collect 
the ſum of them as you were taught by the Rules 
of the third Chapter. | 
Jo if 32, 4+ and 164 were given to be added, 
their ſum will be found 2444, vis. che ſum of the 
actions 2, +, and 7 will be found (by the ſecond 
rule of this Chapter) to be 157, and the ſum of rhe 
whole numbers 3, 4, and 16, is 23, unto which ad- 
ding 1 (the Integer found in the ſum of che fracti- 
ns) the ſum is 24 ſo that 134 is the ſum of the 
mixt numbers given to be adde. 
2433 CHAP, 
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will be found 55, ws, reducing the fractions gives 


147 
CHAP. XIX. 1255 
SubtreFion of Vulgar Frations and i 
Numbers. * 4 


AY, 7 Hen the. numbers given are both 0 

fractions and have Son — 2 
ſubtract the leſſer numerator from 2 
the greater, and place the remainder of 2 
over the common denominator , iz. l. Whew 
ſo is ſuch new fraction the diffe- they beves - 
rence between the fractions gi- 


ven. be 

Thus the difference between the fractions Zand 
tis 57 which is found by ſubtractipg che lefſer 
numerator 7 from the greater denominator 9, and 
placing the remainder 2 over the common Deno- 


minator 11, alſo the difference between the fracti - 


ons Z and & is 55, that is, the fraction Z exceeds 
= by 24. 
II. When the numbers given are both ſingle 
fractions and have not a common 
denominator, reduce them into fra- 3. 
Rtons of the ſame value which ſhall — 4 
have a common Denominator ( * 
the fourteenth or fifteenth rule of the ſeventeenth 
CO] and then find their difference by the laſt 
Rule. *-- 44 | 
_ -So the difference between the fractions 5 and F 


=. 
- — 


into 


* 
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into their equivalent fractions ic and 75 which 
have a common denominator , the ditference 
ſought will be found 53, by the firſt rule of this 
Chapter. 


„III. When one of the numbery 
The ſubtragion given is a whole number or a mixt 
„ mis: gan. number, alſo when both of them are 
bars, . mixt numbers, reduce ſuch whole, 

„ or mixt numbers inta an improper 
Fraction or Fractians by the tenth or eleventh 
talc of the ſeventeenth Chapter, and then the ope- 
ration will be according to the firſt or ſecond rule 
of this Chapter. TS: | 

So 7 being given to be ſubtracted from 12, the 
remainder will be found 4 *, viz. Firſt 7 + will be 
reduced into the improper Fraction =; , alſo. 12 
will be reduced to A then theſe two. improper fta- 
ctions 2} and will be reduced into their equi- 
valent fractions 5 and *} (which have a common 
Denominator.) Lally, the difference between 
7 and 5 is 5 or 44. In like manner 94 being gi- 
ven to be ſubtracted from 124, the remainder will 
be found 22; as by the ſubſequent operation is 
manifeſt. ws 

12 77 | þ 124 

n 


10 3 
122 
38. E 6 1 93 — 
2 that is 4+ | = that is 22 ; 
Although the three laſt Rules be ſufficient for 
all cafes in /xb5r ation of Fraitions,mixt numbers, or 
285 n ty whole 


: | | | . , a . 2 „ 0 
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whoſe and mixt, nevertheleſs the following Rules 
will be more expeditious in the ſubtraction of 
mixt numbers, or whole and mixt, eſpecially when 
the integers conſiſt of many places, as will be ma- 
nifeſt by the operation, . 

IV. When a whole number is =_ to be ſub- 
tracted from a mixt number, ſubtract 
the ſaid whole number from the 2. 17 vente · 
whole part of the mixt number (as is lr rules, viz. 
taught b the rules of the fourth — = oh whoſe 
Chapter) and unto the remainger - * 
annex the fractional part of the mixt ber. 
number given, ſo is the mixt number wa: 

thus found, the remainder or difference fought. | 
As if 7 be given to, be ſubtracted at 
from * ru remainder will de = | 
174 , as the 0 eration is mani- 
ie 7 p Tyr 


. When a fraction ig 5 given t to be ſubtracted 

from an Integer, ſubtract the Nume- 

rator from the Denominator, and 2. 4 Frafiow 

place that which remain$over the Fm a au- 

Denominator, which new fraction 8 a 

thus found, is the remainder or difference ſought: 
So being lubrracted from an Integer, or 2, the 


remind er is 47 Alſo 5 7 being fubrradted from E: 
the 3 is | 


Vi. When a fraction js glven to be ſubrraQed 
from a whole number greater than 1, 
ſubtract the faid fraction from one, 3+ 4 Frafien 
of the Integets given (by the laſt 79", © whole 
Rule) ſo the remaining traction be- in Hows 
in —— YG — number of Inte · * 

leſſe ned bycunity or I;gives the reinal er 
Aerencr N 7 a 32 
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Thus+ being ſubtracted from 17, the remaindet 
is 169: alſo i being ſubtracted from 39, the re- 


0 . 5 
mainder ts 38 24. 


* 


VII. When a mixt number is given to be ſub- 
tracted from a whoſe number, ſub- 

4. 4 mixt tract firit of all (by the fifth Rule of 

nate => this Chapter) the fractional part of 


the mixt number, from an Ineeged 
borrowed from the whole num 


der 


iven, and ſet down the remaining fraction, then 
adding the Integer borrowed,unto the Integers of 
the mixt number, ſubtract the ſaid ſary from the 
whole number given, * is taught in ſubtraction 


of whole numbers) ſo 


at which remains, together 


wich the remaining fraction before found, is the 


remainder or difference ſought. 
7 


* So if 9 5; be ſubtracted from 50, the re: | 
FO_ _ mainderis 40 fl, as by the operation is ma- 


- 


S 753 nifeſt, * 


7 „ F ITT. When a fraction is given to be 

t“ ſubtracted from a mixt number,, and the 
ſaid fraction is leſs than the fractional part of the 
mixt number, ſubtract the leſſer 

1 4 freflis fraction from the greater by the firſt 
om # -9xf or ſecond rute of this Chapter, ſo 


wermbey by this 


and the mas FE remaining fraction being an- 
des .....*,- nexed to the whole part of the mixt 


number, gives the remainder or dif- 


ference ſought. 


1 o f being ſubtracted from 124 the re- 
© 5 mainder is 12 53; 25 by che operation iu 


» 


Og manifeſt. 


17 | OT Y 2 
12.55», ,. Whena fraction bs given to 


* 


- 


28829 
waſtes © 


Ws 
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| "rated dene mixt 77 and the ſaid fraction 
15. greater: than the fra Rional part of the _ 
number, ſubtract the ſaid; greater fraction fr | 
Integer 000 from che mixt number, (b he 
fifth tule of this Chapter) and add the remaining 
fraction unto the fractional art of the mixt num-, 
ber (by the firſt or ſecon&Tule of the eighteenth 
Ehiprer ) ſo the fraction found by that addition, 
being annexed to the whole part of the mixt num- 
ber ſeſſened by an Integer, or i, gives the remain- 
der or difference fought. Py 

Thus; 4 being ſubtracted from 13%, the remain- 
der is 12 vir. ſubrra&ing £ from v.. £0... 
remainder is >. which added to 5 ; gives 


22, which belag annexed to 12, (the num- <2 
ber of Integers in the mlt number leſſen- 12 22 
ed by 1 or unity) gives 12 ;7 the remain- | 
der ſought. 

. When a mixt number. is given to * ſubtra- 
Red from a' mixt number and te 
fractional part of the wixt number 8.4 — 
— 1 ed, 2 than the fra- em 2 mn 

tonal part of the mixt number a .- 
from which you are to ſubtract, fub- ang; the on 
tract the ſa1d leſſer traction from 
the greater, (by the firſt or ſecond rule of this 
C bas ter) and 4 15 t down the remaining fraction: 
Allo füberack che Agen of the leſſet mixt number 
from the Integers of the "Breater((a as in Subtraction 
of whole. numbers) ſo js the mixt number thus 
found the remainder or difference ſought, - 


# * | . R 
- 4 8 i p 
* — 
- oo * „ / 
Wer , | 8 
0 90 © =. - * . * 
[ -- * 
4 - 
wo 7 4 
5 „ 4 *% 


Eubtraclios of Book l. 
So ff 17 be given to be fubtracted 
whit from 207, che remainder will be found 
z, ois, fubtractidg & frbm g. the remain- 
der is 2 pn alſo ſubtracting 17 from 20, 
I . +- the remainder is 3. '; 

| XI. When, a mixt number i gives to be ſub- 
| tracted from a mixt number, and the fractional 
part. of the mixt number to be ſubrracted, is grea- 
ter than the fractional part of the mixt number 
from which you are to fubtract, ſubtract the ſaid 
greater fraction from an Integer borrowed from 
the greater mixt number ( by the fift rule of this 
Chapter) and add the remainitig fraction unto the 
fractional part of the greater mixt number (by the 
firſt or ſecond rule of the 18th Chapter) ſo is the 
ſum to be reſer ved as the fractionał part of the re- 
mainder ſought; then add the Integer borrowed, 
unto the Integers of the leſſer mixt number, and 
ſubtract che ſum from the Integer: of the greater 
mixt number, (as in ſubtraction of whole numbers} 
ſo thatwwhich remains, together with the fraction 
before reſerved,; is: the remainder or difference 
ſought. | 1. 

Thus if 2c be given to be ſubtracted from 3 555 
„the remainder will be found 1442, viz. | 
— fubtracting à from an Integer or 1, the 
D kemainder is, which added to 5- gte 
14. then adding the Integer borrowed, unto 
„20, it will be 21, which ſubtracted from 
15, thé remainder is 14. ſo that the remainder vr 
difference fought is 1434. 
When you cannot clearly diſcern which is the 
. "greater of two fractibns, having unequal denomi. 
— datos, 
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nators, reduce them i into 2 of the ſame va- 
las which ſhall have a comm 

nominator, (by the 2 li — + * liſang the 
of the ſeventeenth Chapter) * d ae 1 
then it will be apparent ehe of | 


two fractions is the greater. 11-20 na 
A0 of Js 453 fol 207 
. 9! * die 
5 527 is "0 02 
on p. XX. y 4 | bo? 
| Multiphcation of Pulgar Header, 1 
dixt numbers, 1 


N d 101 4 1 1 
AX) en the numbers to be mu ed 
oy fie ebe WR 12 Wh he 
Nowerators one by rhe other, 1 00 bu 


the product a ne nu ratof: 4 - 
16 ale the Tehominarore ne 
by « he other,ſ 0 1ST he prgdd! 405 pe detomiator, 
Rich new a 18 th he 15 ee . 
So 2 and £ being Lin io be mn Iciplied: * , the 
9 will he fo 1 emultiplied by 5 
odiceth a — tox, and 12 mIti- 


plied by 8 prod uceth 96 for 2 new denominator - 


alſo-2 Fand Abeing muliplied one by the. other, the 
Frodud wil be found 2, Here you may obſerve 
that in the multiplication of proper Frallibns, the 
product is always leſs than either of the terms gl- 
yen, for in multiplication ſuch proportion as uni- 
ty or I hath to either of the terms given, the ſame 
proportion hath” the other term to the pro- 


duct. | 
L 3 II. When 


-. nah bene of ” Book}. 
TI. "When one of 'the numbers iven js a 72 
nüunſber or a” mint number; alſo 
— r hen both of them are mixt nun“ 
bhers, reduce fuck 'whote number or 
mixt number or nithibers into animproper fractii 
on or fractions by the tenth dr vleventh Rule of 


the ſeventeenth Chapter, and then the operation 
will be the ſame as in the laſt rule. 


So 8 + T being given t to be multiplied by 5, the 
produt will be fond 43 7 3 tie). 84 being redu- 


ced into an improper fraction will be 28 2: alſo 5 


will $82 E unge plying z 5 the produc i: is 
130 for a new numerator a ao multiplying 3 b 
1,the produd is 3 for a new denominator , which 


new Pedition be reduced ctecbrding to the 
thi reeerith rule fie feyenrecnth Chap ter will be 


43x1 BE 5 „A like Sander 37 Veraz 


mul AUR 1 og; Wo? 
Here, dere. either d& che rerms | 
1s a compoun 1 on n i AHA. Al [to bes by 
od 03 


Lhe into a 20 fretion Aach rf 5 h the operario 

i nscbefore. 

e To ilhtete öh iteding 225 een 

tion of fractions add IDO 
'Norg f 1. Wien two Aron? are HR be imulziph 

ell Sid y" the other, and the Numeratör o ; 

Hrſtlix equal to che- Denomi favor of the Tecond; 

. placerhe Numefarar of th&ſecond fraction over 

the Denominator of the firſt, ſo ſnallthis new frac. 


tion be the product Yought : for example, if > be 
to be multiplied by 5 +». IWrite 4 48 a Numerator 


over 7 as a | Denominator, ſo this new fraction 5 I 
. ſhall 
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ſhall be the Product of the multiplication of by 
+: Likewiſe j milltipliedby -—produceth A, that 
IS 5. X 

= 2. To take any 718 or parts of a number 
propounded is nothing elſe but to 
multiply the ſaid numbdr by the Dſe ful notes ju * 
Fraction which declareth what park 72 
is to be taken: ſo if you delire to I as 
know what is + of 320, multiply 320 by * accor- 
ding to the ſecond rule of this Chapter) and the 
product will be ; or 200. In like manner of 
45 T is 30 Alſo x of 120 is or 30. 
Mete 3 Sometimes the work of multiplication in 
mixt numbers may be compendiouſſy performed 
after the manner of theſe following examples. ui x. 
if it be required to multiply 120 4 by 48 4, (firſt 
wultiply the whole numbers mutually, to wit, 120 
by 48, and place the particular products orderly 
one under the other as in Multiplication 
of whole numbers; then multiply the 1204 
ſaid whole numbers firſt given by the 485 
Fractions alternately, viz. take + of 48 960 
which is 12, alſo take + of :120 which is 480 
60, and place the ſaid 12 and 60 orderly 12 
to be added to-the former particular 60 
products: Laſtly,add all together, and 58325 
to the ſum annex the product of the two 
fractions, to wit in this example, the 2 of 
the mulriplication'of + by 4, which is 3, ſo the total 

product required will be 5832+, as you ſee by the 
example in the Margent. In like manner, if 18+ be 
_ multiplied by 40%, the product will be 7467; and 
if 294 be multiplied by 50 the product will be 
1475, as you ſee by the examples following. 

I 4 | 13: 


| Note 4. When a fraction is to be multiplied by its 
Denominator, take the Numerator for the pro- 
duct; ſo if this fraction + be propounded to be 
multiplied by the Denominator 4, the product wil 
be 3, which is the ſame with the Numerator 3. In 
like manner if + be multiplied by the denominator 
8, the product is equal to 5 the Numerator of the 
ſaid I N 8 1 | | 
1 


Ii, i” 
1 


N. K.. -.::1 


Concerning Diviſion by Vulear Fracfion: 
and mixt nutuber. 


6 5 3 


7.\ * 7 Ben the numbers given are both ſingle 
j ractions, multiply the Denominator. of 
the Diviſor by the numerator of the 
The di of Dividend, ſo is the product a new 
Jngle fraſtins numerator- alſo multiply the nu- 
merator of the Diviſot by the denominator of the 
Dividend, ſo is the product a riew denominatdr, 
watch new fraction is the quotient ſought. * © - 
r. 1 n So 
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; So if F be given to be divided by T, the quoti- 


ent will be found 25; viz. multiplying 5 by 4 the 
product is 20 for a new numerator, 


alſo multip]ying 3 by 9,the product! is 50 3 6 
27 for a new denominator, ſo is 55 tbe 
quotient” ſought ; in like manner if } be givento 


be divided by 5 the quotient will be found to be 


23 that is 2 54, as you ſee in the Ex- 

ample : here you may-obſerve, that in >) * (8 
Diviſion by proper fr f actions, the quo- 
tient is alwa 5 greater than K of the fraQi- 

ons given; for in Divilion, as the diviſor is to x 
or unity,ſo i is the dividegd i to the quotient. 
11, When dne of the numbers given is a whole 
number or a mixt number; alſo when both are 
mixt numbers, reduce ſuch whole number ↄr mixt 
number or numbers into an improper fraction ot 
fractions, 1 the tenth dr Uleventh rule of the ſe- 

venteenth Chapter, and then the operation will be 
the ſame as in the laſt rule. 

So if 42 be divided by 7 2, the quotient will be 
found to be-54 for 74 and 42. will 
reduced into theſe improper fracti- 71) 42 ( 
ons A and A, then multiplying 4 42 by 2 42 2 
2 the gs $4 for a newt 22 a 
rator,al o multiplying 15 by r, the -35)84(5> 
product i is 15 for : _ . * 1 


tor, ſo is i; the quotient ſonght, which is equal to * 
J (as is evident by the thirteenth rule of the 


feventeenth Chapter, In like manner, if 6+ be di- 
vided by 35, the quotient will be 1 7. Alſo if 
52 be divided by 124 the quotient will be 33. 
W. „ 3 'S: 2 ; oe Note. 


138 


dend · ovex the 


W 
CS | 


Diviſion of Book J. 
. Note, When a fraction is to be divided by a 
fraction, and the Dividend and Diviſor have equa] 
Denominators, place the Numerator of the Divi. 
| Numeratos of the Diviſor, ſo ſhall 
this new fraction be the Quotient ſought , for 
example, if by + it be required to divide , 1 write 
5 as 4 Numetator over 3 as a Denominator, ſo 
this new fraction 3 ſhall be the Quotiene ſaught. In 


T2 


like manner if by 7 it be required to divide , the 


| Quotient will be found A, that is 4. 


AQneſtiont to exerciſe the Rules 7 Valg ar 
' Fratlions before delivered, 

© Deft.t. The difference of two numbers is 132, 

the leſſer nimber is 285, what is the greater? Anſv. 


37, (found by Additſon.) 


z. What number is that which if added to 3 
give the ſum 8777 Auſw. 475 (found by Subtraction.) 
| ef. 3. There is in three bags the ſum of 
121531. viz. in the ficſt bag 505-4. in the fecond 
40531. what is in che third bag? Anſw. 30%!., 
(found by Aalition ind Subtraftion.) © 

Queſt. 4. Two Merchants A and B, have cer- 
tam ſhares in a Ship, the ſhare of A is + of the 
Ship, that of B g, what is the difference between 


their parts ? Anſw. the ſhare of A exceeds the 
mare & F by g (found by Subtrattion, ) 


Pneſt. 5. What is z of 13% ? Anſw, $18 
(found by Afultiplicatiox.) | 

Lueft. 6, What number is that which being 
multiplied by 4 produceth 253 ? Anſw. 425 (found 
by Diviſion.) | | 
Now followeth the doctrine of Decimal Fraftions. 


— CHAN 
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2. * — 8 


The Doctrine of Decimal - 
. Fradiios. 


CHAP. XXII. 


Notation of Decimal Fraions. 


J. II is hard to determine, who was the firſt that 
brought Decimal Arithmetick to light, though 
it be a late Inventidn, but without dqubt it hath 
received much improvement within the compaſs 
of a few years, by the Induſtry of Artiſft, and now 
ſeems to be arrived at perfectlon. The excellency 
thereof is belt known to ſuch as can 
apply it to the prackical part of the THe prope. uſe. 
'Aathetmaticks, and to the Conſtru- ee 
Ridn of Tat, which depend upon 
ſtanding or conſtant propotrions, ſuch are Trige- 
nomelrical Canon, Tables for computing of Compound 
Intereſt & c. In which caſes decimal operations do 
afford ſo great help, that (in my opinion) many a- 
ber have not produced a more uſeful invention; 
ut it may be objected, that Decimal Arithmetick 
for the molt part gives an imperfet ſolution to 
a queſtion, this I grant, yet the Anſwer ſo given 
may be as uſeful as that which is exactly true, 


for in common affairs, the loſs of 55; part of 2 
grain, ox of an inch, & c. to wit, any quantity which 
| . cannot 
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cannot be ſeen is inconſiderable: but I would not 
bemiſtaken,for in extolling Decimals I do not cry 
down Vulgar Frattions, ſince experi- 
me 2 ence heweth that Decin a Frattions 
times abuſed, are commonly abuſed, by being ap- 
plyed to all manner of queſtions a- 
bout money, weipht, & c. when indeed many dw. 
ens may be reſolved with much more facility by 
Vulgar Arithmetick, as may partly appear by this 
Example , viz. at's J. 6 .—8 4. the hundred 
weight of Tobacco, what will 987 hundred weight 
colt ? Av. gz L which, by the common Rule 
of Practice by Aliquot parts is found out, in a quar- 


* 


ter of the time that will neceſſarily be required to 
work it b Ert laſt will give an im- 
perfect anſwer ; I might inſtance the like incon- 
venience divers ways, were it not for loſs of time; 
fo. that the right uſe of Degimals depends upon the 
difcretion of the Arti. J. 17 
II. When a ſingle — hath or rg 
| © -minator a number conliſting of 1 gr 
. — unity in the extream — towards 
CL the left hand, and nothing but a Cy- 
pher or Cyphers towards the right, 
it is more particularly called a Decimal: of this 


kind are theſe that follow, 2, that is five tenths, 


#5: , five hundredth parts; likewiſe theſe are de- 
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cimal fractions, eee, <=, & 


III. A Decimal fraction may be expreſt with- 
out the denominator,by prefixing à potnt or com- 
ma before (to wit, on the left hand of) the Nume- 
rator, ſo 5: may be written thus, .5 or thus 5 and 


. 


25 taus, . 25 or thus „25. 


IV. In 
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IV. In Decimals when the Numerator conſiſts 
not of ſo many places as the Denvminator hath, 
Cyphers,fill up the void places in the Numerator; 
with Cyphers prefixed on the left hand: ſo -— is 
written thus . 05; likewiſe 2 thus, 050; a 
' 5578, thus, . 0205, likewiſe 7255, thus, .006. 

V. In Decimals thus expreſt,the Denominator is 
diſcoverable by the places of the Numerator: for 
ifthe Numerator conliſts of one place, the Deno- 
minator e I or unity with onę Cypher, if 
of two places,fhe Denominator co | 
two Cypher s annexed : if of three, ina- 
tor conſiſts of 1 or unity with three 
nexed : ſo the Denominator of. 25 is 


100, the 


Denominator of .050 is 1000,and the Denomina- 


tor of. ogs ts 1000. | b 

VI. Cyphers at the end of a Decimal d6 neither 
augtnent or diminiſh the value thereof: fo .2,.20, 
.200, .2000 are decimals, which have one' and the 
fame value, for being abreviated by the eighth 
rule of the ſeventeenth Chapter, will be made 5; and 
ſo will 5555 or 4e | 

VII. Wherefore Decimat fractions are eaſily re- 
duced to a common Denominator, ( which is a, 


' troubleſome work in Yulger Fractiont) for if all the 


Numerators of as many decimal fractions as are 
given, be made to conſiſt of the ſame number of 
places, by annexing a Cover or Cyphers at the 
end (that is on the ĩght hand) of uch Numera - 
rators as are defective, they will all be reduced to 
4 common Denominator, ſo theſe Decimals. 2,3, 


27 (which ſignifie NN , fcb. ) may be reduced 
into theſe; 200, . 030, 27, which have 1060 fog 


{ common Denominator. VI1lThe* 


* 


AT 
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gre 4 ſtandeth in the ſecond * 
rd. Alſo in this Decimal .0245, 


'" I ace in the Numerat@r of a Decimal 
Fracii a peculiar Denominator or proper 
value, e Denominator of the firſt place is 10, 
of the ſecond, 100 ; of the third, 1000, &c.ſo that 


the firſt place of a Decimal lignifies tenth parts of 
an unit or Integer; the ſecond place, hundredth 
parts of an Integer; the third place, thouſandth 
parts of an Integer, &c. Hence it is manifeſt, tha 
this Decimal . { 254(every place thereof being bon- 
fidered apart by it ſelf) e 3 +02, . 00%, 
0004, (Viz. 75217575) eee, Wich being reduced 
ro a common denominator (by the ſeventh rule of 
this Chaprer)will give theſe, 3000, .0200, .0050, 
©024,{t0 Wit; Ron, Ng Fcgz-) all which 
collectively make .3254 (or =.) 5 ", 7 
In whvle numbers, the firſt place above (that 
is on the left hand of) the place of unities ſigni- 
fies Tens of unities; but che firſt plate beneath, 
that. is on the right hand of) the place of unities 
fi>nifies renth parts of 1 or unify, and is called the 
firſt place of Decimal parts or place of Primes; 
fikewiſe' the ſecond place above the place of U- 
hites, ſigniſies hundreds af Unites, but the ſecond: 
place beneath the place of Unities CO 
-» 5 BYIY. oo 2 <dredith 


— 


* 


dredth parts of 1 or unity, and is called . fecen® 
place cf Decimali, or place of ſeconds ſo that as the 
values of the places in Integers de aſcend in a de- 
cuple proportion from the place of Units towards 
the lett hand, ſo the values of the places of Deci- 
mals do deſcend in a ſubdecuple proportion be- 
neath the place of units towards the right hanna 


all which will be evident by the following Table. 
* | #1 | | n 

A Table for the Notation of Integers 
and decimals. K 
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In the foregoing Table, you may obſerve that 
the places of Integers or whole numbers are ſepa- 
rated from the places of Decimal parts of 1. (or uni- 
tie) by a point; ſo the number on the left hand of 
the point expreſſeth 73285 Integers or unities, but 
the number on the right hand of the point expreſ- 
ſeth onely 8237 parts of 1 (or an Integer) ſuppo. 
ſed to be divided into 10000 equal parts. In like 
manner this number 5. 8 ſigniſies 5 Integers and 
eight tenth parts of an Integer, and this number 
285 . 82 ſignifies 285 Integers (or Unities) and 


2 


zee parts of an Integer. 


— — — — — 


Concerning the Reduction of Vulgar Fract ion: 
to Decimal Fradions. 


J. IF the greateſt integer of money, as alſo of 
weight meaſure; & c. were ſubdivided decimal, 
ly,to wit, a pound of Engliſh money into ten equal 
pieces of coyn,and every one of theſe into ten o- 
ther equal pieces, & c. and weights, meaſures, &c. af- 
ter the ſame manner; the doctrine of Arithmetick 
would be taught with much more eaſe and expedi- 
tion than now it is; but it being improbable that 
ſuch a reformation will ever be brought to paſs, 1 
ſhall proceed in directing a courſe to the ſtudious 
for obtaining the frugal uſe of ſuch Decimal fra- 
ions as are in his power. * ; 
II. Foraſmuch as in Arithmetical queſtions, "ou 

'0 
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of the given numbers do for the moſt part happen 
to be —_— 2 way muſt be ſhewhi how to re- 
- duce a Vulgar Fraction to à Decimal Fraction; yet in 
ſome caſes there is no need of this Reduction; for 
example, a font in length is vulgarly ſubdivided in- 
to 12 inehes, an inch into 4 quarters, and each 
quarter into 2 half quarters; but a fa may as 
ealily, and a great deal more commodiouſly be di- 
vided, firſt into ten equal parts, and then each of 
thoſe into ten other equal parts, and each of theſe 
into ten other equal parts; (or at leaſt ſuch diyi- 
ſion muſt be ſuppoſed or Ek (pie wllen it cannot 
actually be ade) this foot in Terigth ſo divided, be- 
ing applyed to the ſides of ſuperficial figures, or of 
ſolid bodies,” Will at firſt ſight give the quantities of 
lines in feet and derimul parts of a foot ; (as readily 
as a foot vulgarly divided willthew you how many 
feet, inches, quartets, arid half quarters arg contained 
in any line) from whence the /aperficial or ſolid 
cyntent may be found in feet dy multiplication only z 
and. how much this-excels,the wwgar may, I ſhall 
partly manifeſt in the bfth rule of the 26th Chap» 
ter... The like ſubdiviſion I would have to be made 
of a Tard, Perch,&c. „ 
III. A ſingle fraction which is no, decimal 
fraction may be reduced into a de 
timal of BE ame valuę, or igfhtnicely. How to 9775 


gear, (for all yulgar fractions cannẽot 27 
be exactly reduced ro decimals ) by 2 — 


the rule of Three ditect; for as tlie 
denominator of any ſingle fraction whatf5ever, is 
to the N umerator thereof, ſo is any other Denomi- 
dator to his correſpondent Numerator: Zxample, 
let it be required to reduce Fut à Decinial;wlioſe 

— bee enemies: 


— 


— . the Numerks 
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Denothinator is affigned to be 1000 ſay by tlie 
Nals of three? if tbe Denominator 8 hath 5 for 
Numerator, what will the denominator. 1000 re. 
quire for a Nuitierator? Multiply and divide as 
the Rule of Thee dirrc doth require, ſo will the 
fourth proportional be found to be 625, which is the 
Numerit6r ſought ; therefore 2 or . 625, 14 
dccintnl frattibn equal in value to 4. Another Ex- 
ample, let it be required to reduce 755 into a decimal 
2 whoſe Denominator ſhall be 100009, ſay 

by the Rule of tfee, ik 240 the Denominator, 
give 7 for a Numerator, what will the Donominater 
eee Numer «tor? Anſw. 2916 and 
ſomewhat more ar.that which the ſaid 2916 want 
of being a true Numer «or is leſs than reger: part o 

" 2946 


an Integer, therefore the lecimal: fraction rr or 


01916 ls almoſt equal to , which zg cannot be 
exactly reduced into a Dei Tralfids , the like 
will happen in the reduction of tio{ſt2lar Frafth | 
ons to decimal, in Which caſe;rhe Dehανν , ofthe 
Arima imüſt be aſſi gned to be ſo great, that what M 
wanting in the Nimerator may be an inconſiderable 


"or, 


alue. det 
1:55 Upon the afofeſaid ground, theknown ag 
accuſtomary parts of Money Weight Meaſure Time,” 
dc-thay be reduced torectinats kor b you delire'ts 
know whatdecinal frattion of Y pound Perting is 85 
qual in value to one Piling, cbnſider fit ſt chat a 
pound is the Iureger, aud that 20 ſhillings are equal 
to that Integer, therefore 1 ſhilling is f of a pound; 
now if we conceive dne pound to be divided into 
100000 parts vi. i we: aiſign 100c00 for the Hero: 
cim. or will be 
found 


Chap. XXIII. to Decitzal FraGions, 167 
found by the laſt rule to be 3000, ſo that ZE or 
.05000 or. or (for cyphers at the end of a decimal are 
of no uſe, as hath been ſhewn in the 6th Rule of the . » 
22 Chapter) is a decimal fraction of a pound, and is ex- 
actly equal to 1. or E part of à pound ferry. 

In like manner forasmuch as 240 pence are & 
to a pound of Engliſh money, 7 pence are A parts 
of a pound, which fraction will be reduced into this 
decimal O2 916 J. Which is very near equal to . 
for it wants not ge: part of a pound, Moreover * 
ſince 960 furchinge are equal to a pound Engliſh, one 

farthing is „6 part of a pound, which will be redu- 
ced into the decimal. ooioꝗ l. very near; but if you 
pleaſe to proceed nearer the truth, you will find 
this 4er5mal .00104166 to anſwer a farthing, and ſo 
by augmenticfs the Denominator with cyphers. 

vou may proceed infinitely near, when you cannot 
- attain unto the truth it ſelf. After the ſame method 
may the vulgar Sexagenary fractions uſed in Aftre- 
my be reduced to decimals, tor ſince a degree is uſu- 
ally ſubdivided into ſixty parts called minutes or 
primes; a prime Or min«te into ſixty parts called ſe- 
conde; a 2 into ſixty thirdt; a third into lixty 
fourths,&c. and conſequently a degree is equal unto 
67 minutes (or primes) or unto 3600 ſeconds, or 
216000 third; or 12960000 fourths, Fc. It is evi- 


dent that 7 minxtes (or primes) are 77 parts of a 
degree, which. by the third Rule of this Chapter may 
de reduced into the Decimal .1166, &c. Alſo 28 


29 


thirdt are 55755 parts of a degree which may be re- 
duced into the decimal. 00134, & c. Moreover, 


$8: 33 14 12, that is, 58 Primes 33 ſeconds, 
* 2 4 
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14 thirds, and 12 fourths may be reduced to a deci- 
mal in this manner, viz. reduce them all into 
fourth (according to the ſixth Rule of the ſeventh 
Chapter) ſo will you find 12647652 fowrths, which 
are 77350055 parts of a degree, which vulgar frattion 
may be reduced into this decimal of a degree. to wit, 
«975899, &c. (by the third Rule of this Chapter.) 
This to the ingenious will be a ſufficient light 
for the finding of the Decimals rongruent to the 
ſhillings pence, and farthings which are under a po 
ſterling; alſo the decimals of the known parts of 
Weight, Meaſure, Time, & c. as they are expreſt in 
the: following Table, wherein you may obſerve, 
that moſt of the decimals conſiſt of 7 or 8 figures, 
yer in ordinary practice, you ſhall have occaſion 
to uſe only the firſt five, and ſometimes fewer. 


Chap XXIII. | 
THE TABLE 


OF. 
REDUCTION. 
743 E T 1. pence 2 Decimale | 
q Engliſh money I F _ 7. . 4 pound. 
˖ Integer being | 1.489583 
a Pound. | — ag 

De | . . | 1040073 
* 11 . 0458333 

Shillings of a pound. 0447916 

19 | .95 04375 
18. 9 ' 10427082 : 
17.85 10 0416666 
161.8 | «040625 
15 73 J 0395833 
14 7 | e 
13.85 9 9375 
1266 Fs 0364583 
115 0354166 
ad the. 034375 
9145 80331333 
, 18322916 
77 | 
. 6 1 

4 

31 

2 . 

11 


1 


2 


| 


— 


'The Table 
-©239583 | 
2229166 
| - 021875 

0208333 
| 0197916 
0787 
127208 
0166666 
-Qr 3625 
0147833 
0135416 
0125 
20114583 RE 
0104160 25 
009375 eie, 
0083333 F 25 an ounce. 
40072916 - 23 0479166 
| 720- > | 00625 22 0458333 
| a po, & fat. O05 2083 2104375 
Fenny 10041666 20 0416666 
3. Farth. . o03 125 19 039583; 
2. Farth. | .0020833 28 0375 
Is, Farth, | . 0010416 27 0354166 


— — — 


| eZABLET II. 160333333 
Tre wright, the In- ( 03125 


2 Ounce. 2 1 — 
K 4430270833 


3 j 2 | Decimal: s of | O25 N 

5 An Ounce. 7 0229166 

95 IO |..0208333 

01875 

| 8 . 0166666 

5 20. 61278535 
21 84.8121 

, 


* —_— a 
* 


- 


oss 


3 
1 


— 


Cup MXIl. of Reduction. I * 
N 852% 
7 0083333. * 0803 571 
3 5 6 | 8 .0714285 
2 004166 06 | 
r | 0020833 222 
8 6 0535714 
II LET III. 1 
of- Averdupois great 4 | "03577 42 
weight, the Integer being 3 | 0267857 
an "_— _ ro 2 | 0178571 
7. es of dime = r mals of | 
1 1 Ounces. | 1 hundred. 
3 |75 — 15 | .oo8370y | 
s * 14 0078125 
ä OY 13 . 0072544 
| decimals of 12 0066364. 
Pounds. 2. no 111.0061383 
een 10 0055803 
262321428 9 005023 
25 2232142 38 0044642 
24 2142857 7 . 0039062 |. 
232053571 4 6. 0033482 
221964285 5 of 
21 | +1875 4 | .0022321 
20.| .1785714 3 | 0016741 | 
19 1696428. 20011160 
18 3 1 8003580 
171517857 —— 
1641 428571 warters of 1 — 1 
151339285 . — 
1 5 J 8884185 
13 . 11607144 2 0002790 
| 12 1071428 114.0001393 | 
r M 4 TABLE 4 


9 


_—— 
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| 


* The Tible 
FIE 1V. 6|6234375 | 
f . Averauyos 55. = 1712575 
weight, the Integer being 4.01 562 5 
a pond. 3 |.01171875 
* decimals of 2 50078125 
9 1 |.0039062 | 
151.9375 quarzers of | decimals of | 
14 | .875 a dram. | 1 yound. 
13 8125 3 . 0029296 
1275 2 oo r 9531 
111.6875 1 .0009765 | 
10.625 'T MRLAT V. 
8 3625 Of liquid meaſuret, the 
5 Integer being a gallon, 
, f _ | de 7. of 
5 3125 Paints. I galton. 
445 7 
31875 | 6 75 
2 | .125 5 625 | 
r] [20638 4+ 5 | 
: + deci mals 0 310 
Dram. 4 — 1 
153 5859375 — 
14 0546875 quarters . of | decimals s of 
13 0578115 4 pint. __ a gallon. = 
12 · 046875 1713 99375 
11 04296875 29625 
10 03 90625 | 1103125 
7 09 03515625 
G0 8 03125 
5% 27 27343275 


| 


TABLET: 


1 


Chap3xm. 


7 


of Reduction. 


Wt # BLET VI. 
Of dry meaſures, the In- 


teger being eker, 
| decimals of of 


— = 2 A Quarter. 
275 


Doe (WU 


r of 


4 quarter. 


. 


3 | .09375 
0625 


I 03125 

of "decimals 0 of 

4 quarter. 
0234375 


I; 


= — — 


decimals 6 of 
4 quarter. 


— 


quart ers 


eck. 


2 


— 


oo 58 
003906 


. 
11.001953 


TABLET VII. 


Of. long meaſures , one 


— 


173 


_ 


Tard or one Ell being the 
Integer, ; | 
quarters of "decimals of of 
I yard.or 11 yardor 1 | 
| el. ell. 
e ET 
2 |.5 
7 ag 
» [decimals of 
Nails. | 1 24. 1 el Or 1 elf 
3 | 1875 | 
2 4335+ =:4 4 
11.0625 
quarters of | decimals rar of 
I nail. 198,07 el, 
3 | .046875” 
2.03125 
I | .O1 5625 
7 AB LET VII. 
Of the Reduction of in- 
chet, & c. to decimals, the 
integer being 4 foot i in 
length.” | 
— of 
inches. | a foot. | 
4 11 \.9166666/ 
O 8333333 
* 16-0 


8 


The Table 


Bock L 


ae 


& | 38 
D . 


. 25 


6666666 


33333 

5 
4166666 
3333333 


1666666 
—833333 
decimals of 
4 foot. 
0625 
416666 
0208333 
0104166 


5 Is wn 


"TABLET IX. 
of dozens,the i integer be- 


1 
5 
1 
* - 
wy 
Ot US 


mi} 
12 


- * 


8 Ac 


* * "Y az 
| o 
— — - 


73 
6666666 


3373333 


7 
4 groſs. 

9166666 
8333333 


5833333 
3 
4166666 


25 
1666666 
0833333 


of einer of | 


. 069944. 


049611 


2 preſs. 
RITA 


|.OFF5F5 


041666 
034722 


7 
020833 


013888 


- 006944. | 


| FILES 
Of Time, a agy * the 


int e 


Hours. 
2 


23 
22 


21 
20 
ro 
18 
17 
16 
15 
14 
T3 


II 


10 


. 5416666 
12 5 


8 . 
4 day. 


8333333 
7916666 
75 
7083333 
6666666 


625 
5833333 


4583333 
4166666 


— + 


— 


— 


Cop XK of deen, 


ny 


35 * . 38 0263888 | 
13333333 | .0256944. 
7. | -2916666: 249999 
6125 .0243055 
$ |.2083333|._.. 0236111 
41666666 0220166 
51 123 1. 0222222 
20833333 0213277 
1 0416666 0 8 
| | GY; 0201388 
18 9194444. 
85 1875 
5402777 51851) 
9382850 —17801¹ 
1.038888 8168660 
6381944 | 0159722 | 
0375 |. 0152777 
03680 ö 1 014 3 
Wg. & _ 888 
03541664 vine 
| 0347222 | — , 
| -0340277 118055 
0333333 511111. 
0326388 | .0104r766 | 
40319444 +0097 222] 
03 12500 | | 
3035755 
34. 0298611 
20291666 | 
* 284722 9 
0277777) | 7 2 
5 377. * 
5 


F DA... — 
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8. | 0027777] 
| 0020833, 
.0013888] 
0006944. | 


gp 


— 


V. This Table aforegoing conſiſts of ten ſeveral 
nnn —— which the firſt N | 
rt mo. E Nliſ money) contains in the firſt co. 
on 2819 hn thereof the particular Fracti- 
ons (vir. the ſillings, pence, and far- 
things) of a pound ferling; and in the other co- 
lunin the decimals, unto which they may be reſpe- 
ctively reduced: So in the ſame Tablet. 65 is the 
decimal, anſwerable to 13 x. 0208333 to 5 d. and 
03 125 to 3 f. Likewiſe . 489583 is the decimal 
of 11 4. together with 3 farthings; Alſo . o3 123 
is the decimal of 7 pence half penny. 
V I.The next Tablet (intituled Tr weight) con- 
tains in the firſt column thereof the 
2. of Troy particular Fractions, (viz. the Penny 
Weight, weiphts, and Grai#s) of an ounce Troy, 
| mT in the other their reſpective deci- 
mals: ſo. 6 is the correſpondent decimal of 12 
penn 8 .o020833 of x grain. Likewiſe 
Oz is the decimal of 12 grains. | 
VII. The third Tablet (intituled Averdwpors 
reat weight) contains in the firſt co- 
1. _ umn thereof the Fractions, (vis. the 
Weight, a Quarter; Poundt, Ounces, and the . 
we quarters of Qunces JoF an Hundred ac- 
cording to Averdupois weight and. in thę other their 
proper decimals : ſo .5 is the decimal of two quar- 
ters o half a hundred, . 1517857 of 17 pounds: 
0033482 
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oo; 3482 of 6 Ounces,and ,0004185 the decimal of 
3 quarters of an Ounce, _ 

VIII. The fourth (intituled Averdupors little 
weight ih eweth youthe Fractions (viz, 
the Ownces — quarters 2 dr ans) 
of a pound Averdupois, together with " weight 
their reſpective decimals : ſo the deci- * 
mal of 3 Qunces is. 1875, the decimal of 9 Drams is 
03515625, and the decimal of one quarter of 2 


4. Of Aver - 


Dram 1s ; 0009765; 


I. The fifth (intituled Liquid meaſures) hath - 


the fractions { e and arters -...+ 

of pints) of a Gallon ,, and likewiſę g. of 
their ſeveral decimals :. ſote decimal N 2 | 
of 5 Pints ig. 625, and the decimal of ' 
two quarters or half a pint is ,0625. 


* 


I. Ihe ſixth (intituled ry meaſuret) giues yon 4 


the fractions ( v1z. the Baſbels, Pecks , 
quarters of Pecks and pines) of a quar- 6. o Dry 
ter, together with their peculiar de- 'meaſares. 
cimals: ſ0.375 is the decimal of three 
Buſhels, .03125 of one Peck, .0234375 of r of a 
peck,and .003906 of two pints. Jeep. 

XI. The ſeventh (intituled T- and Ele of- 
fers you the fractions (viz. the Quar- 
ters, Naule, and quarters of Nails) of 7. Of Loug 
Yards or Ells, and their reſpective de- meaſures, 
cimals ; ſo . 25 is the decimal of one 
quarter of a Yard or Ell, . 125 of two Nails, and 
046875 of three quarters of a Nail. 

X 171. The eighth (intituled Redu#ion of inches, 
&c. to decimals of a feat) preſents unto you the 


dapois litth 


N 


- 
- 
, 


ſractions (to wit, the Inches, quarters of Inches +» 


and half quarters of an Inch) of a foot, together 
| . wit 


withtheircorteſpondent decimals: ſo . 4166666 
is the decimal of 5 Inches, .0625 off of an Inch, 
and. 5104 166 of J or half 4 quarter of an Inch. 

XIII. The ninch Tablet (intituled Docens) 
Fpields you the Fraftions (viz. the 
07 5 55 : ozens and particulars) of a Groſs; 
Dow as alſo their reſpective decimals: ſo 

25 is the d of 3 Doren, and 
£48611 of 7 particulaty. 

X17. The renth and A. Tablet (intituled Time) 

r gire me he fractions (viz. the Hours 
. . of Time And 2 o Day! ſo . 625 is the 

+342» drcimalof yy hours, 0375 of 54 mi. 
nutes, and o one minute. 

AV. When a lin nglt Fraction of any, of the pre- 

miſed Tablets is propounded to be 


The #ſe of the reduced to a decimal, find it in the 


ſame Table Ad firſt Column of the Tablet, unto 
9 75 which it belongs; this done, juſt 4 
-- pela that Fraction ſo found, 


„ 
cimal:s, 


Grft premiſed Tablet, I Hud 13 5. in the feſt Column 
of the; Tablet of mohey; and jult againſt the ſame 
thirteen ſhillings] herbe 65; before which having 
prefixed a point, and 4 { parity rh it for 
a decimal (according tölthe thir 
Chapter of this B 00k) "conclude the-ſame .65 ſo 

red, to be the correſpondent de&4&mat of thir- 
teen ſhillings the fraction prepougded : In like 
manner .0229166 is the decimal of 11 Grains in. the 
Tablet of Trey weight ;+and .0357142 the decimal 
of 4 bl. inthe Tablet of Averdupeis great weight , 


c. 
1 XV I'Whea 
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all have the — required: fo 
13 7. beins Ne ed, taking the 


Rule of the 22 
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*, , 


L. 


II. When two or more fraftions ate pro- 
pounded, and it is required to find a deeimal equi- 
valent unto the ſum of them, find the decimal of 
each of thg fractions given according to the laſt 
Rule; then adding together the decimals ſo found, 
that intire ſum is the decimal ſought : ſo 13 x,'5 4. 
being reduced to xdeciinal, is. 670833; for the 
decimal of 13's. is .6g, and the decimal of x 4. 
102083 3, which being added together (by the ſe- 
cond rule of the 24th Chapter of this Hook) Ep 
mount to. 670833, viz. the decimal which repre- 
ſents 13 J. 5 J. the fraction pro ounded : In like 
manner the decimal of 9 peung weight, and 13 
Grains is. 477083 3, and the decimal off C. 15.7 
Ounces is. 673 34, &c. | | 


13 *. 68 
5d 020833 _ 
8 650843 


And here aSyou ſee meer fractions reduced, ſo 
likewiſe may the fractions of mixt numbers be re · 
duced to decimals: for example, cheſe numbers * 
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I. 7 ounces 13 4 drama. Item of 67 Gallons 5% pints, 
Item 28 uarters, o, Buſhels, 25 Pecks, an 3 Pints 
after reduction are 97,.4891, .67, 71875, and 28 
078i. , | 


* 1 
97.4375 67.625 28.0628 
„057 88937 0156 

. O00ꝰ — — ATA pane 

— 67.9187 


75 28.071 
97.4891 N 


Again 221 yards, 34 Nails; hem 36 Groſs, 3 
Doren and 5 particulars, being reduced, are 23 
$7031,36':2847. , TE: 

225 
1875 36.25 
0158, . 40347 


„ ZAAMBS 


22.701 36.2847 


VII. When a decimal is propounded to know 
„what FPraction it repreſents, ſearch 

Ze _— the Iame decimal in the ſecond Co- 
n, lun of the Tablet,unto which it be- 
longs, where if you find it expreſſy, 

the number juſt againſt it in the firſt Column is 
the fraction youltogk'for : ſo . 65 ( repreſenting 
the fraction of #pound ſterling) being given, 1 
find it in the ſecond Column of the Tablet of Mo- 
ney, and over againſt it in the firſt Column I find 
13 . which is the fraction repreſented by. 65, the 
decimal propounded. In like manrier 4 .025 fre- 
preſenting 3 ounces and . oz; of an ounce Try) 
BT being 


4 x 9 yy | 3 8 
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being prappunged; . the number repreſented by it. 
is 3 Ounces, op. v. 12 grains. Tynbu?, 
VIII. When in the ſecond column of the 
Tablet, unto: which you are directed, you cannot 
preciſely find the decimal propound ed, feteb that, 
which being leſs, comes neareſt uno it, and take 
the number that anſwers unto it in the firſt co- 
lumn for the greäteſt fractibn of the Humber re- 


uired ; then deducting the decimal! nd our 
ofthe decimal given, f9d lfkewife the Femzinder, 


as another decemal', and cake Hls correſpondept 
number for the next fraction of the number Tequt- 
ted: and ſo prhteed in that order, till you,bave 
diſcovered the intire f̃umber repre ddr the 
decimal propounded. . * | „ 

Example of J bein -pro ounded r 
the fraction of x pound: tiny reprefeRt d by it; 
the decimal iff the Tablet of money, which being 
leſs comes neareſt to 6739 is 65, whoſe corre- 
ſpondent nuiber inthat Tablet is 13, which are 
the 2 * number required ; Alen ſub- 
tracting (by che. I. Rule of the 25 Chapter of this 
Book) .65 outef . 6739, the remainder i3 0239, 
and the neareſt decimal in the fame Tablet to. oz 39 
15.0298, whiofe tor reſpondent number , Whictr - 
are the pence ofgheamgmbgr zrequiyed : laſt of all 


deducting — out of 0239, 4 remainder is 


-0031, whictrgi * in cho ſirſt n 3, being 
the NE webe ve So that I 
£9ncjude. the intire fraction repreſenced by the 


"decimal, 6739, 15.13.89. 5 d. 3 f- 


N Sober act 


192 Wel . Addition of Bock 1. 
ä 56739 l. Periing. 
Subtraft 13 5. ——— 55 Ker 


— 


50239 
Subrralt 5 l. 0208 

1 35. . oo31 | 

In like manner 7.359 C. being reduced by the 

Tablet of Averdupois great weight is 74 C. 12 0. 4 

ounc. And '94. .58 1. reduced by: the Tablet of 

Averdupors little weight ; is 94 1b. 9 ounces: and 6 


Sabereft 1 quarter —a25; 


* ** 
» - 
. 


— 
: 


— - 


2759 Dogo ' ey 4 
- . 109 
4 . . LT * 1 14 1 
4 . . 1 12 Ss % 4 + | +4 - 9 0 
# | 
? Subtract 12 lb. ” — . 107... 1 4 
Jos ©. : : 414241 1 a „ 1 p 4 
„ | — 
. 14 z . + 


Ah. 


Fu 


rr 
ts i i » Ih 0 1 


* 7 — [ 04.524; * 
Strat 9 8 . 56 
[0% 475 Us 2 2 10 ; 
; » 
. 1 
5 E* « 111 1 815 ; 
* a. - Wis W3- 1 ho —_—_—_ "I „ — 


nt rr 
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Addition of Dicimal Fradfions. 


J. No ſuch as well underſtand the Notation of Des 

cimal fractiont, all the varieties of their Name. 

rat ion, to wit, Addition, Subtraction, & c. will be as calle 

as the operations by whole numbers; therefore 

he that would be a good Proficient in Decimal A- |} 
rithmetioh, 
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rithnerick, muſt throughly underſtand the 22 
and 23 Chapters aforegoing. BITS 

II. When divers decimal fractions are given to 
be added together, they muſt firſt of all be orderly 
placed one under another according to the do- 
ctrine of their Notation. So if theſe decimal frati- 
ent, to wit,.125,.39 and.7 were given to be added, 
they muſt be written down thus; | 
1125 

39 
7 


** a — 
— 1 


br if you will have the-ſame number of places fo 
be in all the decimals given, without altering their 
values, they may be written thus, 


125 MI 
390 
500 


Not thus; 
125 
39 

7 


— — 8 


For the Figures or Cyphers, which are of like 
>, Sg or places muſt be fubſcribed directly one 
under another, viz. tenth parts or primes muſt be 
written down directly underneath renths , alſo 
hundredth parts or ſeconds maſt be placed under 
hnndredth parts, as you fee in the firkt Example, 

N 2 where 
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where .3 or three tenth parts in the ſecond decimal 
ſtands directly under . 1 or one tenth part in the 
Erſt decimal; likewiſe . 7 or ſeven tenths in the 
third decimal ſtands directly under the tenths in 
the former, and ſo of the reſ . 

In like manner, when mixt numbers, which con- 
ſiſt of Integers and decimal parts are given to be, 
added, dutrefpet muſt be had of their ſubſcriptis, . 
on one under another : ſo if theſe mixt numbers, 
to wit; 32.056, 7.07 and 1,9 were given to be ad- 
ded, they muſt be written down thus, 


32.056 
0 
1.9 


+ * _# } : 


— 


WW 


ZII. Having placed the decimals and drawn a 
line undegneath in manner aforeſaid, add them to- 
gether, beginning with the outermoſt rank towards 
the right — (as hath been taught in Addition of 
whole numbers of one denomination in the third J 
Chapter : ) ſo if the decimals in the firit Example 
of the ſecond Rule of this Chapter were given to be 

added, I firſt ſubſcribe 5, which is all that ſtands in 
the firſt rank towards the right hand, then pro- 
ceeding tò the ſecond rank, I ſay 9 and 


125 2 make 11, wherefore I write down 1 
39 which is the exceſs of 11 above 10, and ö 
= for the 10 · I carry 1 in mind to the 
——— next rank, ſaying 1 in mind added to 
1.215 7 makes 8, hich added to 3 and 1 


make 12, wherefore I write 2 which is 
the exceſs of 12 above 10 under the line, reſerving 
I 


— 


"1 
hee. AM 
* 


— 


to the directions in.xthe ſecond Rule of 784 


* 
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in mind for the 10, then I prefix a point before 
2, which ſtands in the firſt place of decimals ;. and 
on the left hand of the point; to wit in the place of 
Units or firſt place of Integers, I write down 1 
(being the 1 in mind) which done, I find that the 
ſam ot the Decimals given is 1,215 that is, one In- 
teger (whether it be a Perch, Vard, Foot, &c.) and 
722 parts of an Integer, as yon ſee in the Example. 
In like manner theſe mixt numbers 32.056, 7.07 
and 1.9 being given to be added, their 
ſum will be found to be 41.026 that is, 32-259 


41 Integers and cc parts of an Inte- 4 
| 9 
ger, as youſee in the Margent ; more | 
Examples for the learners exerciſe” are 
theſe. | 41.026 
65 24.7 303.75 
025 0.35 ©0.32 
03 5.26 0. 12 
705 30.31 $24.19 


— — — — 


CHAP. Xv. 
Subtradbioꝝ of Decimal Fraction /. 


Pins firſt written down the greater of the 
two numbers given, (whether it be a whole 
number, mixt number, or decimal) and the 8 
leller underneath. the greater, according 37 


— 2 


the 24th Chapter. Proceed as you are 
taught in Subtraction of whole numbers ; -OJF 
- 12 | N 3 3 (by 
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(by the Rules of the fourth Chapter) ſo if this de. 
cimal fraction . 784 were given to be ſubtracted 
from this decimal. 837, the remainder will be .o53, 
that is, 225 parts of an Integer; in like manner if 
| this mixt number 78.919 were given 
295.094 to be ſubtracted from 295.094, the 
78.919 remainder will be 216 . In each 
— of which Examples you may obſerve 
216.175 that 10 is borrowed as often as need 
requires, according to the Rules of 
Subtraction of whole numbers of one denominati- 
on: Note alſo, when the decimals in both the 
numbers giveri conliſt not of the ſame number of 
places, that decimal which is defective in places 
towards the right hand, muſt have the void places 
filled up with cyphers, or at leaſt cyphers muſt be 
ſuppoſed to be annexed : ſo if this decimal. 4338 


be given to be ſubtracted from this 


65000 65, the remainder will be found to be 
04338 60662, and the work will ſtand as in 
| — the Margent, where you ſee the three 
60662 void places are ſupplied with cyphers, 
and then the operation is as in whole 

numbers by borrowing 10 as oſten as the lower fi- 
gure canno be ſubtracted from the upper. More 
Examples of Subtta&ion of Decimals are theſe 
following. | 


24.043333 37. 394 
21 ä 


— — F Go ——Q__— _ z - 


0.104 In 


— „ 


ͤ»„— 
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Myltiplication of Decimal FraJions, 


J. Hen two numbers are given to be multi- 

| lied, and are both mixt numbers, or both 
decimal fractions, or one of them a whole number, 
and the other, a decimal or mixt number, (whith 
are all the caſes that can happen) there is no ne- 
ceſlity of writing them down preciſely one under 

the other as in Addition and Subtraction, for the 
product or number ſought in Multiplication de- 
pends not upon any regular placing of the two 
numbers given:ſo if this mixt number 56.3 were gĩ- 


— „Ü—— 
* 


ven to be added to this mixt number 
1.30526 1.30526, they ought to be written 
56.3 one under the other, as you ſee (ac- 


—=--— Ccording to the ſecond Rule of the 
24th Chapter) but if they are to be 
| g one by the other, they may be written 
thus, $4.52! 
1.30526 
56.3 


1 


9 1 
. 


oF 

| II. In any of the Caſes which may happen in 

Multiplication of Decimals, multiply the numbers 

given as if they were whole numbers, then cut off 

alwayes from the product by a point, comma, or 
line, ſo many, places towards the right hand, as 

there are places of decimal parts in boch the um- 

N 4 bets 


bers given to be multiplied, that done, the figure 

FRGOrEs TiFany happen to be) on the left hand 
of the ſaid point or line of ſeparation doth declare 
the Integer or Integers in the product, and thoſe 
on the right hand of the point are decimal parts 
of an Integer: ſo i this mixt huber 55.3 (that 
is, 56 Integers and ol an Inte er) be given to 
be mu fed by this mixt — — the 
product will be found to be 73.486738, chat is, 73 
Integers and 255 Spares of an Integer ; for ha- 
ving choſen chat ta be rthe Mulciplicator, which 
will cauſe leaſt work, and ſubſcribed it under the 
Multiplieand; (to wit, 56.3 underneath 1.30526) 


- 
* 


I proceed according to the Rules of Multiplicati- 
on of vhole numbers, uia having drawn a line un- 


derneath the numbers given, I multiply all the 
Multiplicand, to witl 30g tb, as if it were a whole 


number, by 3 the firſt multi- 


 7-30386; plying" figare e and ſubſcribe 


56:3] _ thei product thereof, which is 


— — 301578 underneath the line, and 
391578 procceding in like manner with 
783156 the other multiplying figures 6 

652630 andy; cut Jaſt I And the total of 

— the particular products to be 

731486138 73486138; and becauſe there are 


6 places of decirgal parts in botk 


the numbers giyen i (to witzs places of parts in the 
multiplicand, and i place in the multiplicator) fl 
cut off 6 places to — * hand from the total 
before produced, ſo will it qtand thus 73486138. 


wherefar ei conclude chat che trut product is 73 


322770 Net A8, thav is, 73 Invegers and al. 
moſt + of an Integer.- In 
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In like manner, if this N hi 


; 


XX, £ luder 246.250 Kthit 
is 24652): were given to be mulcplied by 35 Inte- 
gers, the tne pron wil be found to. be 8618. 
75, that is 8018 Integers and ra parts It an Inte- 
ger, as you ſee hy. the operation in tg. 
Margent where you may obſerve that 246.25 
two places are cut off from the: total * 335 
number produced of the multiplicari- — — 
on, towards the right hand, becauſe: 223125 
there are two places of decimals in the | 
multiplicand,: (the multiplieator con- 
liſting of Integers only) but if there 861875 
had been decimal parts Mſo in the 
multiplicator, ſo, many mort places ſhould have 
been cut off, as was ſnewed in 2 firſt Example. - 
Again, if theſe two decimals .$87 and. (to wit 
5+, and 2) were given to be multiplied one by the 
other, the true product will be found to 


723 


be. 783, that is 55575 parts of an Integer, 87 
as you ſee in the Example; where you ' 9; 
may obſerve that the product is a fra- - ⏑σ⏑ 
ction only; for after 3 plates (being the 783 
number of places of decimals in both the 
numbers given to be multiplied) are cut dff to the 
right hand, there remains no Integer on the left 
III. When the Multiplieation is finiſht, if there 
| ariſe not ſo many places in All as ought to be cut 
off by the felond Rule of this Chapter (which may 
' often happen when' the product is a fraction) in 
ſuch caſe, as many places as are wanting, ſo man 
- Cyphers muſt be prefixed to the pt᷑oduct on the left 
hand thereof, and then 2 point muſt be prefixt 
ESO : +, al. 6 -, WM} 


« 
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to ſign the product ſo increaſed fo decimal: ſo 
theſe decimals .0375 and. oz be- 
> 7 ing giyen to be multiplied one by 
0375 the other ,, I multiply 375 by 5. 
OF and there ariſeth 1875, now ac- 
— cording to the ſecond Rule of 
.o01875 this Chapter, I ſhould cut off 6 
— — Places to the right hand, and here 
5. 525 are but 4 in all, wherefore I pre- 


+ | 0026 fix two Cyphers,to wit, as many 
ape as there are places wanting, and 
33150 then prefixing a point, the true 

. 11050 product will be . 001875 or 


— — Ts; in like manner if this 
0143; 650 mixt number 5.525 be multiplied 
by this decimal'.o026 , the true 


product. will be found tobe 
0143650 (or — as you 


may ſee by the operation in the Margent, where 
one cypher is prefixed to the numbers ariling from 
the total Multiplication to diſcover the true pro- 
duct. 

IV. Decimal parts of an Integer may be redu- 

| ced to the known or accuſtomed 
N yu parts of ſuch Integer by Multiplica- 
, tion only, for if the decimal fraction 
the Integer. given be multiplied by that number, 
-2if3.38. which declareth how many known 
parts are equal to the Integer, the Product gives 
the number of known parts required: So this de- 
cimal fraction of a pound ſterling, to wit, 8687 /. 
— ounded, I multiply it firſt by 20 (the 
number of ſhillings contained in a pound) and the 
product gives 17, ſhillings and , 3740 parts of a 
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ſhilling , which decimal, 3740 being multiplied 
by 12 (the number of pence | 

in a ſhilling) produceth 4 8687 J. 
pence, and . 488 parts of a © 20 

penny ; laſtly, multiplying — — 
488 by 4 (the number of Shill. 173740 


— 


* 


farthings, which make a 132 
penny, the 1 gives 1 — — 
farthing and. 952 parts of a 7480 


farthing, which are very 3740 
near in value to another — 
farthing, ſo it appears that Pence 444880 
8687 parts of a pound ſter- 4 
ling are 17 7. 4 d. 2 f. very > — 
near, After the ſame man- Farth. 19520 
F.. a decimal fraction of any 


teger whatſoever may be reduced into the 
nown or accuſtomed parts of ſuch Integer. 

A briefer way to value any decimal part of 2 
pound of Englih money, without | 
loſs of a farthing may be this, vi. brief way to find 


the valne of any 


the figure (if any happen) in the | 
firlt place of the decimal being puny” 5-4 
doubled gives ſhillings, alſo if moneys 

there be 5, or a figure greater than . 
5 in the ſecond place, one ſhilling more is to be ad- 
ded to the former; laſtly, when 5 is taken from 
the figure in the ſecond place, if every unite in the 
remainder be accounted as ten, and the figure in 
the third place as unities, theſe tens and units 
taken as one number and leſſened 7 give the 
number of farthings, which with the ſhillings be- 


fore found declare the value of the decimal pro- 


pounded ; likewiſe if the figure in the ſecond plac e 
| rn (hen 


"| 


bo - 
4 : 


/ 
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(when anychappens) be leſs than 5, every unite in 
ſuch figure is to be actounted ten as before: ſo in 
the decimal before mentioned, to wit; . 8687 J. the 
figure 8 i the firſt place being doubled gives 16 
ſhillings, atfo becauſe 5. is contained in 6 which 
"ſtands in the fecond place, one ſhilling more is to 
be added to the aforefaid 16Thilings, which will 
now be made 17 s. that done, the remainder of the 
ſaid6'after,y is ſubtracted, to wit, 1 being eſteemed 
as 10, and added to 8 (which ſtands in the third 
place, andfro be eſteemed as unites) gives 18, from 
which abating 1,the remainder is 17 farthings or 
4 pence and a farthing; ſo that the value of the 
Faid decimal. 8687 J. is found as before to be 17 
fillings 4 pence 1 farthing. After the ſame manner 
this decimal of a pound of Engliſh money, to oY 


3 19 J. will be reduced to 6 ſhillings and 18 
things or 6 ſhillings 4 pence 2 farthings, whic 
wanks leſs than a farthing of the exact value of the 
decimal. 319 J. | 
PF. Having explained all the caſes in Aultiplica- 
tien Of Decimals , I ſhall here give 
E. Spas the learner a taſte of their excellent 
79 whe 1010 uſe, by ſome familiar queſtions, 
tþaprer. of the whereby it will be evident, that what 
4ppendix,- *- js oftentimes performed by many 
a. tedious Afaltiplications' and Diviſions 
in the yulgar way, is effected for the moſt part by 
one or two Meltiplications in Decimals. ' f 
he firſt Example may be this, ſuppoſe there is u 
certain piece of Minſcot in form a re Ed parale- 
iegram commonly called a long ſquare, hoſt breadrh 
is 3 yards, i bf a herd, 1 nail and ꝑ of a i; And the 
length S Hd, ind + of a yard, the queſlion is. t 
R 48 know 
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know how many bee are contained in that 
piece of anſret; here — it * — | 
the ſaperficial content ma iven in yaras,the parts 
of L in the — > d as in the length of 
he Wainſcot Which are bat ore expreſt the the accu. 
fomed parts of lee e ſy &c, muſt er en 
into decimal parts of a 125 „which are as caſie ta 
be found by a yard ſu divided decimally, as the 
common parts pe quarters and nails are found by 
a yard vulg ſubdivided : but for want 2 5 : 
yard fb ted decimally, this Reduction m 
performed by the ſeventh Tablet of the 5 
ble of 9 55 vi x. Merken into the we 74. N 
blet, right againſt 2 + of a yard, I find 7 
this dee — * 
Alſo the decimal correſpondent to 
1 nail is 
: And the —— of x © Said. 


The Ram of thoſe three arge 828 F 


— 


Wherefore the breadth of the 
Wainſcot in Yards and decimal parts ps 6257 25 
is 


8525 


Again, the decimal of halt a ard 
is . 5, Wherefore the length of the $6.5 
Wainſcot i 

The length and breadth being 
multiplyed one by the other produce 
the ſuperficial content, therefore the p24. 8828125 
number of lynace yards required 
is — - 

Wherefore Iconclude that 24 ſquare yards and 
ſomewhat more are contained in that piece of 
W zinfcor, 
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Wainſcot, and it is evident by the firſt place of the 
decimal that what is above 24 yards is more then 
re but leſs then r of a ſquare yard, or more ſri] 
ly, it is more then ;Þ but lefs than 22 of a ſquare 
yard, but by taking all the places in the decimal 
you have the exact anſwer to this queſtion, becauſe 
the common parts of quartert, nailt, and quarters of 
nails may be always exactly reduced into decimals, 
but that ſeldom happens in other things; never- 
theleſs, albeit by decimal operations you cannot 
alwayes hit the mark, yet you may come as near it 
as is poſſibly to be imagined, and that with much 
more eaſe then by vulgar computations in que. 
ſtions of this nature, as will appear by com- 
| paring the precedent o- 

* 2 vs Peratlon with the com- 
mon way of working 


A | here ſuͤbjected, viz. the 
— 1 3 yards, 3 quarters of 
add” 3 a yard, 1 nal, and 4 
— of a nail, (which ex- 
15 preſs the breadth before 
_- mentioned ) muſt all be 
N reduced into quarters of 
60 nails by the ſixth rule 0 
add 1 the ſeventh Chapter, ſo 
there will be found 245 
G1 quarters of Nails, as 

$ you ſee by the operation. | 
| Again the 6 yards and 
244 half which expreſs the 
add 1 length aforeſaid , muſt 


? likewiſe be reduced into 
245 44. of nail, quarters of Nails by tlie 
5 : afore - 


Chap.XXVI. Decimal Fraftions. ugg 
aforeſaid Rule, ſo. there will be found 4¹6 quar- 
ters of nails of a yard, as you ſee by the operati- 
on. | | Fi of 


\ 
9 


nn PRs th 
— 


416 quarters of nails. 


Then multiplying the breadth and length one by 
the other, to wit, 245 by 416, the product will 
give 101920 for the ſuperficial content of the 
piece of Wainſcot in ſquare quarters of nails of 2 
yard, now theſe ſquare quarters of nails of a yard 
muſt be reduced to ſquare yards, and the readieſt 
way to perform thar'is to find firſt of all how ma- 
ny ed of nails of a yard are contained in one 
yard in length, viz. ſince there are 16 nails in a 
ard, thexe are conſequenly 4 times 16 quarters of 
iils, to wit, 64 quarters of nails in à yard in 
length, therefore 64 multiplied by 64 produceth 
4096 ſquare quarters of nails in a yard ſquare ; *' 
laſtly, I ſay by the Rule of three, it 4096 ſquare | 
quartess of nails of a yard give 1 yard ſquare,how 
many 
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— ſquare mill a0gο ſquare. quarters a 


nails gie: So witl the Anſwer die found 24 42 
yards, which is the ſame with 24. 8828125 before 


found by the decimal operation * r 4284 is equal 
to the decimal. 8828 125, as will appear by redu- 
cing them to a commofi 2 by the four- 
teenth rule of the ſeventeenth Thap pe) Now I 
leave it to the Reader to judge which of theſe two 
wayes is the more — arc ſo let him take 
which liketh him beſt. 


Example 2. There is a ſquarech piece of Timber 
terminated at both ends with equal long fquares, 
vi. the breadth of the piece of Fiber. 15 1 foot 5 
inches, Z of an inch, and 1 half quarter of an inch; 
rhe depth or thickneſs is 1 foot z inches, £ of an 
inch, and or half quarter of an inch, and the 
jength of the piece ji feet Io inches, and 3 quar- 
ters, the queſtion i is how many ſolid or uber feet 

8 gontained in cappiece of Timber 2, The,j4n-, 

wer may be fou HY + A 77 in 
Sache ollowing, 1 e frauch as it 15 Jelixed. 
chat the ſolid — way | eh. a 0 
cs of a foot as well in t e an ' 
— ch, which are before cel by the acculloy 
parts of inches, quarters an 499 — myſt bg. 
reduced into the decimal parts of a fogt, which are 
33 ealie to be found hy à foot fubdivided deci. 


mall as the other common parts by 77 rulg nb i | 


iyided ;; but for want of a, togtſubdiy 
ſecimally, chis Redactian may be performed 
eighth 7 15 of the e Table of alen 
vir. 


[OY 
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cimal correſ] ondent to i 
4 N f : x 416, A 
The deeimal bfr of an inch 1—— :06A 
The decimal of half a quarter of 295 
inch is —— 
The ſam of thoſe 3 decimals . wa 
wherefore the breadth of the piece? 1.488 
of Timber 1 4 
In like manner the common parts of inches, &c. 
in the depth or thickneſs of the piece of ? imder 
will be reduced by the ſald et, into theſe deci- 
mals, vix. 
The decimal correſ pondent to 3 lachte is—.23 
Ihe decimal of 3 of an inch is-———————.0z' 
The decimal of half a quarter of an inch 14—. ot 


The ſum of theſe 3 decimals is ll =728 
Wherefore the depth or thickneſs 1s-—— 1.28 
Again, the accuſtomed parts of inches, &c.inihe 
length of the piece of Timber will be reduced to 
theſe decimals, vis. | 
The decimal of 10 inches 1 —.833 
The decimal of f of an inch i. 864 
The ſun of thofe 2 decimals HAAS Dy 
Wherefore the length of the piece e 
Now if the breadth depth! and nd 5 70 bei 
plied uud the ff gourd i f. A 
rent requi . 1.438 multipli 5 2 cher 
ceth 1: 90 al Watch tadtcip! i 15 
cæth 22.65 ;e#c.wherefote 1 onen e 10 15 
Peet, half a foot,” atil ſottiewhat mote 2 
| — of 2 font fre ronctiurd/tn that jeu of 
imber. ui Cn 


l He me 


| * 
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nutet? The Anſwer i is found by multiplying the 
time given by 360,for as 1 4% is to 360 degrees, ſo 
136 3 laura, and 40 minutes, to the Eeiaadhi. | 
al degrees required; but firſt the 21 hours and 40 
minutes muſt be reduced to decimal parts of a day, 
by the tenth Tablet, thus. 
The decimal of 21 hours is —— 8 
The decimal of 40 minutes is————. 02777 
The ſum of theſe 2 decimals i9—-—.90277 
— the a Petty 369 1s— 136. 90277 
Which heing multi 360 
produceth — 1 49284. 99 Kc. 
Wherefore I conclude that 49284. 99 or very 
near 49285. Kaquinactial degrees are correſpondent 
unto ö hort, and 40 minutes, which was 
2 the wel ein. 


4 * 11 
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Io any; val the Caſes which may happen in Di- 

viſion, if the 27 0 5 reater than the Dis, 
viſor, the quotient w 1 * A whale number; 
ore 7 num her bir when, the Nividend is 
lels t Pe D or the uotient,m ROI 
ly be 3 frackion; ton ale 1 number is ee 
wma grea) Ec: Ong eat 


reater. is not 
no cet in 5 210A S b 


"i e N ER E: 


Cliap.XXVII. ' Detimal Fraftiont, 199 
is to be prepared by arinexing a competeut ſfutibet 
of cyphers thereunto, to make room for the Divi- 
ſor: ſo if 32.3 were given to be divided by 17.323 
the Dividend 3a. 3 muſt be iricreaſed with cyphers 
at pleaſure after this mantier 3 2.50000, &c. Like- 
wiſeif 1 were piven to be divided by 360, the Di- 
viſion cannot be made till the Dividend t be in- 
creaſed with cyphers, which being annexed, the 
Dividend will ſtand thus t.ooovooo,&c.Herenote, 
that the cyphers annexed in manner afareſaid do 
ſupply places of decimal pag, and wilt be nſefull 
in diſcovering the quality of the quotient” accors 
ding to the fourth Rule of this Chapter. 

III. After the Dividend is prepared by afinex- 
ing cyphers, when occaſion requires, (as in the laſt 
Rule) all the places thereof muſt be eſteehied: as 
one whole aumber (to wit conliſting of titiities or 
lang) and ſo is the Diviſor to be eſteemed 
whether it be a decimal fraction or mixt number; 
for in all caſes the Diviſion muſt be performed in 
every reſpect according to the rules of Diyiſion 
of whole numbers in the ſixth Chapter: 80 if this 
mixt number 326.25 were given to be divided by 
this mixt number 12. 3, you miſt divide in the ſame 
manner, as when you divide 32625 Integers by 123 

Integers, alſo if this decimal [8356 were glven to 

be divided by this decimalioy, you aretodivide 
in the ſame manner, as when you divide $456 In- 
tegers = 5 Integers; and after the quotient is 
found, the degree or place of the firſt figure which 


ariſeth in the quotient muſt be inquired after; 
viz, you muſt know how far fitch firlt figure is di- 
ſtant from the plaee of units, to the. end that the 
point or line which is uſad to fepatats bet vn the! 
dani. hl © 3 pass 
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place of unites (or firſt place of Integers) and the 
tirk place of decimals may be duly placed : This 
is the only knot in decimal Dixiſion, and may be 
reſolved by the following Rule,viz. a 

V. In any of the Caſes which may happen in Di- 

Voiſion of decimals, the firſt figure 
4 er pe which ariſeth in the Quotient, will 
Is 49 5 , be alwayes of the ſame place or de- 
quotient in all gree with that figure or cypher of 
caſes of Nui. the Dividend, which at the firſt que- 
ow e (tion ſtagdeth over, or at leaſt be- 
rr N unto the place of units in 
che Diviſor. To illuſtrate this Rule I ſhall give ex- 
amples in all caſes, and firſt let a mixt number be 
given to be divided by a mixt number,viz.Let it be 
required to divide 172.5 by 3.746, here (accor- 
ding to the ſecond;Rule of this Chapter) the Di- 
vidend muſt be increaſed with cyphers at pleaſure, 
ſo will it ſtand thus 172.500000, &c. then Divilion 
being made according to the rules of Diviſion of 
whole numbers in Chapter 6,the Quotieht ariſing 
will be 46049. | 


3.746) 172.500000 (46049, &c. 
Now it remaineth-to ſeparate the Integers in this 
quotient from the decimal parts; to perform which, 
I ſubſcribe the Di viſor 3.746 orderly underneath 
3.740) 172. 500000 (46,049 
g: A6 
the firſi Dividual 273550 (being that part of tb 
” 4 L * '® 


Dividen 
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Dividend whereof the firſt queſtion muſt he asked) 
or at leaſt I imagine the Diviſor to be ſo ſubſcri- 
bed, and ſo I find that the figure 3 which ſtands in 
the place of Units in the Diviſor will be placed 
under 7, which is the place of tens, (or ſecond place 
of Integers) in the Dividend, wherefore by the 
fourth Rule before given, I conclude that che firſt 
figure ariſing in the quotient muſt likewiſe ſtand 

in the place of tens (or ſecond place een 
and conſequently the next place on the right hand 
muſt be the place of U»irs ;, fo it is evident that the 
ſeparating point or line muſt be placed between 
the figure 6 and © in the quotient; that done, the 
true quotient is found to be 46.949, & c. to wit, 


46 Integers and ;572 parts of an Integer, and ſome- 


what more, for 467525 is leſs than the true quoti- 13 
ent, but 46 is greater than ir, and therefore 
albeit, after the aforeſaid Divition of 172, 500 
by 3.746 is ended, there will be a remainder, to wit 
446 which ſeenis to be great, yet here it is leſs in va. 
lue than ;775 part of an Unit or Integer, and if to 
that ſremainder you annex another cypher and 
continue the Diviſion, you will proceed nearer 
the truth and not miſs 55/4 patt of an unit of the 
true quotient, and in that order you may proceed 
infinitely near, when you cannot obtain che quo- 
tient exactly by Diviſion of Decimals. ' * | 
i Example 2. Suppoſe this mixt number 2.34 be 
giyen to be divided by this mixt number 52. 125 
(where you may obſerve that the Dividend is leſs * 
than the Diviſor) fixſt( as before) annex cyphers at 
pleaſure to the Dividend, to make roqm for the 
Diviſor, then the diviſion being proſecuted as in 
x Q 3 Whole 
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whole aumbers, at length theſe figures will ariſe jh 


42.725) 2. 3400000 (.0448, &c. 


52.225 


9 to wit, 448; and to the end the dey 
ts rg of the fir t figure 4 may be diſco- 
I. 1 ſabſcribe the Diviſor 52.125 under the 

Madual 2.44500 (for ſo far the firſt queſtion 
40 wa in the P elbe and thereby I find that 

Sure 2 which ſtands in the place of units in 
— 4dr will be feated under 4, which is in the 
ſecor place of detimals, wherefore I conclude 
rhar tbe firſt gurt arifing inthe quotient muſt al- 
12 tan d in, the ſecond place of decimals, and con- 

TS the firſt place: of decimgle which is next 
18 5 e left hand to the ſecond de ſupplied 
with a cypher ; ſo that if 3 cypher. 14 prefixed on 
che left hand of 4,and then a point placed before 
that cypher, the quotient will at length be diſco- 


vered to be, 0448, rc. ar cet — — and ſomewhat more; 
that i is te lay cest is leſs than the, aue quotient, 


but 1 is greater than it, and if yon will proceed 
nearer the truth, youmay continue the diy oY” 
is directed in the-brſt Example of this Rule 
Example 3. Where & whole number is divided 
decimal-fraction,viz,ſuppole 82 Integers were by 
yen te be divided by this decimal .056  Aﬀter cy- 
phers arg annexed $+:che'dividend at pleaſure, and 


056) $2.006c0 (1464/28, &c. 
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the diviſion proſecuted as in, hole numbers (ro 
wit, 8200000 being divided by 56) theſe figures 
146428 will ariſe in the quotient, now to the end 
the degree or feat of 1, the firſt figure in the quo- 
tient may be known. I ſubſcribe the diviſor .o56 
under the firſt dividual 82 (for ſo far did the firſt 

ueſtion in the diviſion extend) and becauſe the 

iviſor is leſs than unity, I ſupply the place of u- 
nits by a cypher or o prefixed on the left hand of 
the point of ſeparation in the diviſor ; alſo Ipre· 


056) 0082.00000. (1464.28,&c.. 


9.056 F 


fix cyphers before,(to wit on the left hand of) the 
Integers in'the dividend to repreſent a- ſucceſſion 
of places of Integers, (for the order of places in 
Integers is from the right hand towards the left) 
then I find that the cypher or © which repreſents 
the place of units in the diviſor, doth ſtand under 
that cypher, which repreſents the fourth place of 
Integers in the 4ividend,(as you ſee by the example 
in the Margent)wherefore I conclude that the firſt 
figure arilingin the quotient mult alſo. be ſeated in 
the fourth place of Integers, and conſequently the 
4 firſt places in the quotient will be Integers, and 
the — a decimal, ſo that the true quotient is 146+ 
Integers, and = parts of an Integer,and ſome- 
what more, vix. 1464. 28 is leſs than true quo- 
tient, but 1464. 29 is greater than it. 

Example 4. Suppoſe this decimal. 0125 be given 
to be divided by this decimal. 
after diviſion is finiſhed accor- 3) 0125 (25 
ding to the Rules of giviſion of 


0 4 whole 
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' awhole, numbers, (to wit after 125 is divided by g) 
theſe figures 25 will ariſe in the 5 noſy to 
diſcover the degree or ſeat of 2 the firſt figure in 
the quotient, 1 ſubſcribe; the diyiſor,, 3 under the 
| firſt diyidual .o12, and having 
5) -0125\. (025 (as in the laſt example) prefix- 
: , ed a cypher on the left hand gf 
0.5. the point of ſeparation in the 
7H diviſor,to denote or repreſent 
the place of units, I find that ſuch cypher or place 
of units doth ſtand under the figure 1, which is ſea- 
ted in the ſecond place of decimals in the dividend, 
wherefore I conclude by the Rule, that the firſt fi- 
gure which ariſeth in the quotient muſt alſo be in 
che ſecond, place of decimals, and therefore prefix- 
ing à cypher to ſupply the firſt place of decimals, 
and putting a po int before that cypher, the quoti- 
ent is at length diſcqvered to he. oa5 or 2. | 
Example 5. Suppoſe this decimal. 8564 be given 
to be divided by this. O08, firſt I annex cyphers to 
the dividend at pleaſure then proſecuting the di- 
vikon as in whole numbers, to wit dividing 
N i 26003 ©; 856400 by g the quoti- 
£08) .856400 (107.050. ent ariſing is 107050, 
: now to diſcover the 
degree or place of 1, the firſt figure in the quoti- 
ent, I ſubſcribe the diviſor .008 under the firſt di- 
| ... ..vidual .8,then I prefix 
.©08 ) ooo. 85640 (197.05 a Cypher to ſet forth 
bee Fre <2 —— the place of 
0.008 units in the diviſor, 
; | alſo I prefix cyphers 
to repreſent places of Integers in the dividend, 
that done, I find that the cypher or © which ſup- 
pPlleth 
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plieth the place of units in the diviſor, doth ſtand 
under that cypher which is ſeatęd in the, third 
place of N the dividend, wherefore hcoh- 
clude by the Rule, that the firſt figure axiſing in 
the quotient muſt be alſo in the third place of In- 
tegers, and conlequently the three firſt places in 
the quotient will be Integers, and the reſt a deci- 
mal, fo that the true quotient is 107.05, or 107 
= ; 


"" Example 6. Let it be required to divide this de- 
cimal fraction 73952 by this .32, firſtdividing 
73952 by 32 as if they were whale numbers, the fi- 
gures ariſing in the quotient will be 2311.Now to 
diſcover the quality or value of the ſaid figures I 
ſubſcribe the Diviſor. 32 under the firſt dividual 
73, then prefixing a cy- 
pher as well on the left . 32) 0.73952 (2.311 
hand of the dividend ,..as of ; | 
the diviſor ſo ſubſcribed (or 0.32 
imagined to be ſubſcribed)... * 
fs ee repreſent che place of units in each 
of them, I find the cypher oro which ſupplyeth the 
place of units in the divi/or to ſtand under the o 
which repreſents the pace of units in the dividend, 
wherefore I conclude by. the preceding fourth 
Rule. that the firſt figure ar iſing in the quot ient will 
ſtand in the place of units, and conſequently the 
following places of the quotient will be a decimal 


fraction, ſo that the true quotient is 2.311 or 28223 


The reaſon of the foregoing fourth Rule will appear from 
x the falle conſiderations. fr Pp 

1. If the diviſor be multiplied by the gyotient,the 

produ{t is equal to the dividend, | 7 

| =, | | | 2.1f 
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2. If the diviſor be multiplied by the firſt figure 
which ariſerh in the q uotient, the product is the firſt | 


2 to be ſubtra is oe 9 1 wok wage 
quently every particular place of that pr is of 
e fame de ——— with that figure or e Ser of "the 
dividend, which ſtands over ſuch particular place 
when the ſubtraction is to be made, for numbers of 


unlike denominations cannot be fubrrated one 


from the other. 
"F4-39 
18.75 


14.35) 269.062 (18.75 
14315 * 1 


4 . eee 
g 114480 


101762 
10045 


— 
— a 


7175 
7175 


— — 0 


O 


n 


3. So that to find the degree or ſeat of the firſt fi- 
gure in the quotient, is nothing elſe but to find 
what degree or ſeat that figure muſt have, 2 

| | multi- 
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ö 
. 


multiplying the figure or cypher in any particular 
place of — diviſor, will 22 the ae degree as 
that figure or cypher of the djvidexd bath, which 
ſtands over or at leaſt belongs to ſuch particular 
place of ffe a viſer at the firſt queſtion 
4. And becauſe if a figure ſtanding or ſuppoſed 
to ſtand ig the place of unities in the Ai , be 
multipfied by a figure of the ſame place or degree, 
as that 5 8 or cypher of the dividend hath, which 
at the firſt queſtion ſtandeth over, or at leaſt be- 
longeth unto'the ſaid place of unities, the firſt 
place ar iſing in that prode will be of the fame de- 
gree or place with the ſaid figure or cypher of the 
dividend; Heberele it be a place of Integers or de- 
cimal parts) therefore the truth of the ſazd fourth 
Rule of this Chapter is manifeſt, namely, Iook what 
degree or place that figure or cypher of the div3- 
dend hath, which ſtands over or at leaſt belongs tu 
the place of unities in the diviſor at the firſt queſti- 
on in Diviſion, the ſame degree or place hath the 
firſt figure in the quotient. 52 N 
Now that the benefit of Diviſion by decimal fra- 
ions may partly appear, I ſhall add two queſtions, 
and ſo conclude this Chapter. h 


Queſt. 1. A Merchant bought of gold Plate 356 
ounces, 13 penny weight,and and 15 grains for 1160 

pownds ſterling, the queſtion is what he paid for an 

| ounce? Anſwer 3 L—5 5.—14. very near. The ope- 

) ration by decimals may be after this manner, Viz, 

By the ſecond Tablet of Reduttion2 g 
the decimal of 13 penny weight is —>£ * 3 
The decimal of 15 grains is 03125 


he /um of theſe 2 decimals is —.—. 68125 
Wherefore 


7 


Bock l 


Wherefore the quantity of Plate? 
5 Any and decimal parts of an ounce>356:68125 


Then by the Rule of three I ſay, if 356.68 125 
eunces coſt 1 160 pounds, what 1 evwnce ? Here tis evi- 
dent that if I divide 1160 by 356.68 125, the quoti- 
e*t will give the value of an ownce, to wit, 3.232 


, or 3 pounds, 5 ſhillings and ; d. very near. 
356.68125) 1160.60000000 (3852, &c. 


Qeeſt. 2. Suppoſe the length of the Tropical year 
(or e ſpace of time wherein the Sun runnin 

through the whole Eclipeith circle, conſiſting of 
360 degrees is returned to the ſame Bquinoctial or 
Solſtitia point from whence he departed) to con- 
fiſt of 365 dayes,y hours,and 49 minutes, the queſtion 
is to know the Suns mean or equal motion for 1 
day,to wit, what part of 360 degrees the Sun moveth 
in a whole day ? The operation by decirpals, thus, 

; Hy. the tenth Tablet of Reductiony | 
the decimal correſpondent to 5 hung 208 333 
"Bi | 


el A AE 


_— 


The decimal of 49 Minntes is 0340277 
The ſum of thoſe decimals is 2423010 
Wherefore the time given, in dayes 

and decimal parts of a day is — ——— 5565. 2423010 


Then by the Rule of three, if 365.242 361 dayes 
give 360 degrees, (Or a total circumference) what 
will 1 day give? Here if I divide 360 by 363 
242361, the quotient will give the diurnal motion 
required, which will be found very near. 9856, 
& c. or parts of a degree, which decimal being 
reduced into the common Sexapexary parts (by the 

CE tel Fn ke ' fourt 
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fourth Rule of the 26 Chapter ) will give 59g—8, 
&c. and ſuch is the Suns diurnal motion very near, 
according to the aforeſaid ſuppoſition of the 
length of the Tropical year. 
I hall add the vulgar Sexagenary reſolution 
of his queſtion, that by comparing both wayes 
' | rogether, the excellency of decimal Arithmetick: in 
calculations of this nature may be the more perſpi- 
cuous. 

The aforeſaid queſtion being ſtated according 
to the Rule of three will and thus, 


dayes hours degrees | day 
If 365: 5: 49 ——360 8 
The firſt term in the Rule muſt be reduced into 
minueer (by the ſixth Rule of the ſeventh Chapter) ſo 
there will be found 525949 minutes. 2 | 
. Wi. 
365 —5——49 
24 


1460 
730 


976 
Wh. 
| l 8765 hours 


— —_ 


EN 6 
% . ; $2590D * : + - 
4 4 . L 1 
4 : 49 « 4a » ? * 1 ' 
92 * 5 4 . S 4 
{ ” TIS WE le * " — 5 41 * 19211 - 4 


$25949 minutes Like? 
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Likewiſe the third term 1 day muſt be reduced. 
into minutes, which will be found to be 1440, as you 


. 
- 


ſee by the following operation. 


1 Day or 24 hours. 
| 60. 


1440 Minutes 


Then multiplying the third term by the ſecond; 
to wit 1440 by 360, the Rae. is 518400, which 
being divided by the firſt term 525949 (according 
to the note in the ninth Rule of the 16th Chapter) 
the quotient will give 7227525 parts of a degree, 
which fraction being reduced into the accuſtome 
Saragenary parts (by the ninth Rule of the ſeven- 


* * : 
teenth Chapter) will give as before 59: 8, &c. for 
the Suns mean diurnal motion; now which of 
theſe two. wayes is the more expeditious I leave to 
him who is verſt in both to determine. 


— — a th. ito. A # 
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CHA P. XXVII. 
The Rule of Three Dire@ in Fraflions. 


I. FO repeat ſuch things as have already been 

I deelared in — to the * of 
this Rule, and alſo the due placing of the 3 given 
numbers would be ſuperfludus „ and if reſpect be 
had to the Rules bf Multiplic ation and Nui. of 
fractiaus delivered in the 20 and 21 Chapters, the 
21 | ien S2 working 
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working of the Rule of three direct in fractions is 
the ſame with that in · whole numbers, to wit, mul- 
tiply che ſecond number by the third, (or the third 
by the ſecond) and divide the product by the firſt 
number, ſo the quotient js the fourth number 
ſought; to wit, the anſwer of the queſtion. 


Otherwiſe thus, 


Multiply the Denominator of the firſt number 
by the Numerator of the ſecond, alſo multiply that 
product by the Numerator of the third number 
and reſerve this laſt product for a new Numera- 
tor; again multiply the Numerator-of the firſt 
number by the Denominator of the ſecond, alſo 
multiply this product by the Denominaror of the 
third number, ſo ſhall this laſt product be a new 
Denominator; laſtly, the new fraction (whoſe 
Numerator and Denominator is found as afore- 
ſaid) is the fourth number ſought, which, if it be a 
proper fraction, may (if occaſion require) be re- 
duced into the known parts of the Integer: (by the 
ninth Rule of the ſeventeenth Chapter) if an im- 
proper fraction, it is to be reduced into its equiva- 
lent whole number or mixt number, by the thir- 
teenth Rule of the ſeventeenth Chapter. 

Example, If r of a yard of Velvet be ſold for 4 of 
a pound fferling, what ſhall à of a yard coſt? Anſwer 
l. or 145. 95 d. For according to the Ru I mul 
riply the Denominator 4, by the-Numeracvr a, and 

the product is 8, this 8 1a2- E 12000 
gein multiply by the Nu- „. . . . 

fieratur $ and de pdf 4 — 4 3 
gives 40 for a new, Numer WON 


rator: moreover N multiply ti: Numerator 3 by. 
288 the 
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the Deneminator 3, and the proud which is 9 'F 
again multiply by the Denominator 6, ſo the laſt 
product is 54 for a new Denominator; where fore, 
I conclude that 5 is the fourth number ſought, 
which if it de reduced according to the ninth Rule, 
of the ſeventeenth Chapter) gives 14 s. 953 d. (or 
92 d.) for the Anſwer of the queſtion. 
II. When any of the three given numbers is a 
whole number or mixt number, ſuch number muſt 
firſt of all be reduced into an improper fraction 
(by the'renth or eleventh Rule of the ſeventeenth 
Chapter) to the end that all the; given numbers, 
may be 3 fractions: moreover if after ſuch-Redy-. 
ction, the firſt and third numbers be not fractions 
of Integers of the ſame particular denomination, 
ſuch. of the ſaid numbers which is of the leſſer de- 
niomination,muſt be reduced to a fraction of the 
greater (by the ſixteenth Rule of the ſeventeenth. 
Chapter) which preparations being performed, the 
relt of the work is to be proſecuted according to 
the firſt Rule of this Chapter. An Example of this. 
ſecond Rule here followeth. If a quantity of Amber- 
greete weighing 151. Troy be ſold for 60 /. ferling, 
what are 194 grains worth at that rate? Anſwer. 


65940 110 
112 . or 25. 4752 d. | *. 


This queſtion being ſtated SE 
2 the 45 | ii wo ; 

$-Ghapter will ſtand thus, 1 l 
which 3 numbers will be ire- 11317 123 

dyced (by the tenth and ele- HA . vgrs 
venth r«{s of the ſeventeenth >4$ Law © ch 
chapter) into theſe in hn 6 10: 24 994% 
fraction 2 71 vod — 421 


L „„ & © 
4 . But 
| 


C 
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But firice the third timber 227 ga Proj not 

a fraction of an Integer of the ſame name with the 
firſt, (which is a-fraQion of à pound Trey) it muſt 
be reduced inty a fraction of a pound. Troy, thus, 
157 « 337 Z VS 8 
C. is of - of 55 of zi of a pound Trey, 
which compound action Will e el (by the 
16 Rule of the 17 Chapter) into this 5 fraction, 
to wit er 6. Troy, apd To the 3 numbet; will at 
length tand thus! n 


1 TE 8 A a" 80 
7.0. FT It - 7277 . 


| - ot + 4AALSY 1 
Then working as e example of this chap- 
ter, the Anſwer will be found 175 which being 
reduced (according the 9 and 4 rules of the 17 
Chapter) is found equal unto 2 5. 4733 d. 

Another Zjrample. When the of K Ship is 
valued at 147 l. — 117.—3 d. how much is the 
whole Ship worth? Auf. 491 1. —17 2.6 4. 

Note, chen in any queſtion whatſoever a com- 
pound fraction, to wit, a fraction of a fraction, is 
one ob che gien numbers, ſuch compound fraction 
muſt firſt ot all be reduced to a ſingle fraction; (by 
the 16 rule of the 17 chapter] ſo here, the 
fra tion of X being reduced into a fengle fraftion 

+. 6 oof. N 7 
gives z. or ; then fa, if 2 be worth 147 J. 11 5. 
3 d. what᷑ $91 or the * 
whole Ship worth? Ship ' Il. . d. Ship 
After due teduction 2— 1 11 1—— 
is made by chnvCe- - es ee 
ting the 147 471 s. 3d. into pence, and that num- 


ber of pence, zs alſo the third number 2, luto im- 
FE 4 75 pcoper 
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Kale ths fractions, the 3˙ n will ſtand in oy 
thus, | 
Se ence Ship 


$415 
* rEe 3. 


r 1 8 ceeding 18 in the belt Rule of this 
er, the fourth number will be found to be 


Tee : 4, which being reduced firſt by the 13 rule of 
the 17 chapter and then,by y the 7 rule of the 7 cha 7 
ter, the Anſwer at length 1s 491 .—17 . —6 
An Example of the Rule of three direct in Deci- 
mali may be this that follows. If 19 ounces, 3 penny 
Wight, oy 5 grains of Sold, be worth 62 /1,—10s. 
Tub ha is the value of 19 ownce ? n . 
— 71 10z4"very near. 
By the 2:Tabler in the7 le of Re- 
auen in the 23 Chapter, the decimal ( 
fraction correſpondent to 3 penny ( . 
weight 18 — — — 

Iſo, the decimal of 5 grains is 026 
The ſum of thoſe 2-derimals is 1 80410 
VWherefore the firſt number in theꝰ r. 

rule of three 3 TOS LEY TH ENTERS —— 49: Re 
Again, by the firſt Table of the 1110 

vforententioned T. e decimal of, 5 

10 ſhillings is 
Alſo che decimal of 6 pence is 9835 | 
The ſum of theſe two derimals is ——152 A ? 
Wherefore che ſecond number ina. 

the rule of three i111 252 
Moreover by the ſaid Tablet 2:theJ yi; + 

decimal of + of: an ounce on 10 pemy Co. 

weight ist. wherefors theithint num — 0-124 

ber. in he rule of threg is So 


Chap XXIX. z ann, 21g 
‚ So that after the ſaid reduction is finiſnt, the 3 
given numbers will ſtand in the rule. thus, 5 
— Luo i 8 vun. 
721 19.160416-— 62;525 — 1.3 
Laſtly, Wulriplying the ſecohid number by the 
third, ad dividing the product by the firſt number 
G to the Rules of Multiplication and 
iviſion of Decimals delivered in the 26 and 27 
Chaprers) the fourth number will be this, to wit, 
4.894, &c. that is four pounds ſterling; and e. 
parts, of a pound, which decimal being reduced (ac- 
cording to the fourth rule of the 26 Chapter) gives 
17 7.10 d. r far. very n ea. 
Tube proof of the Rule of three W Fracti- 
ons is the ſame as in whole numbers, reſpect being 
had to the rules of Multiplication in Frattions: 


SD, 
e 1 24 wa " 
as PE" 8 1 — 2 „ Sho — 


* 
3232— — — a... 


CH AP. XXIX. 
The Thverſe Rule of Three in Frucfionl. 


J. A FEter aqueſtion belonging to thio rule is du- 
| ly ſtated (according to the ſeyenth rule of 
the eight Chapter) and prepared if need equire, 
according to the ſecond rule of the 28 Chapter. 
The operation will be the fame as itt che rote of 
three Inherſe in whole numbers, reſpe& being bad 
to the rules of Multiplicatiog-antl-Diviſiod in 
Fractions, ogy the firſt number by the-ſe- 
cond, and divide the product by the third; rhe 
quotient is the fourth number fought, to wit, tHe 
dafwer of the queſtion; yt nn: 
8 | P * Of 


216 The Inverſs Rule ef Three | Book © 
„ dict eee 
Multiply the Denominator of the third fracti. 
on by the Numeritor of the ſecond, alſo multiply 
that product by the Numerator of the firſt fracti- 
on, and reſerye the laſt product for à new Nume- 
rator : again multiply che numerator of the third 
fraction by the denominator of the ſecond, alſo 
multiply tits produit the denominator of the 
firſt fa ien fo is the laſt product a new denomi- 
nator ; laſtly, this new fraction is the fourth num- 
ber ſought,or anſwer of the queſtion. | 5 
Example, If of cloath, which is 14 yard in breadth, 
33 yards lu length will make a Cloak, how much in 
length of that tuff which is yard in breadth will 
make 4 Cloak of the ſame bigneſs with the former? | 
Anſwer gf yards. : | 4 
; bby, numbers e brea. leng. brea. 
place will tand thus 1% —}Ly,—2 5. 
Then, (after the firſt and Pn Re TIO 


ſecond numbers are reduced 
2 4 
three numbers will and (* EW. 
thus ———————— 3 8. 
Laſtly, 8,7 and 7 being multiplied continually 
give 392 fox a numerator, alſo 3, 2 and 4 being 
multiplied continually give 40 for a denominator, 
wbereby this improper fraction 4, ariſeth, which 
(by the thirteenth rule of the ſeventeenth Chapter) 
will be found to be 9, or (the fraction being re- 
duced into its leaſt terms) 95 which is the Anſwer 
of the queſtion. liebe 
Ex. . Suppoſe when Wheat is at 2 1.00 1.6 d. 
the Quarter, the penny white loaf ought to wage 


2 


into improper fractions) the 


Ip KX * mann 21 
d ounces and 1 x per waight of Try weight ; 
what ought it to weigh when Wheat is 81 36 ſhil - 
ling che Quarter 7 Ha 9 ounces zd 1 4% pen 
D 
The 3 given numbers helng) pee 5. 5. pence 
dulyplaced in the rule and re- 2 5 14. 2 
duced will ſtand thus, 9 15 4.5 
And if the operation be, proſecuted according 
to the' rule before given, the Anſwer will be toun 
| | - K | 7 
1817727 penny weight, or 9 ounces, 1 176 penny 
weight. 


——e 


* 


C HAP. XXX. 
The Double Rule of Three in FraGions. 

J. F He Double Rule of Three is ſo called, becauſe 
it is compoſed of two (ingle rules, and may 
either be reſolved at one work by the rule com 
pound of 5 numbers, or elſe by two diſtinct ſingle 
rules of three; which latter way, to ſueh as under- 
ſtand the rule of three in fractions i: (xs I con» 
ceive ) leſs troubleſome in the ſtating, and (in the 
method whereby I intend to proſecureir j the Tame 
in operation with the former, This I ſhall manifeſt 
firſt in whole numbers, then in fractions. 

Example 1, If I pay 28 ſhillings for the carriage 
of 3 C. weight for 50 miles, bow much ought 1 to 
pay for the carriage of 17 C. for 8+ miles? Aug 
13 J.—6 5. —6 d. =, | 

Of the 5 given numbers I make: chotce\ of three 
ſuch which will make a ſingle rule of three,and ſay, 

C ſoil. Ce 0 
P 3 Which 


Fe 


, 
1 
a © 
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; Which rule. I find(by the third rule of the ninth 
. Airect, and therefdre I 1er the 
third numher 17 by the (econd 28. and the 1 proney | 
which is 4761 place as a numerator over the divi- 
ſor as Ake nater. Then with this fraivn(whet 

t happen to bg 2 proper or improper, 
2 FraWion) and the hy ves, yo 1 2 
in the queſtion mich ite ot. 5 Fe 
bed n a ſecond © of. bee, and 


* L „ler Front [ 4 Bare Jy | 
f 3. 476 3+ N ; A 
It = "T 


— 


＋ꝙꝗmau)— —- — — q 


Which being 2 rule of three direct, I work as a 
rule of chrex in fractions according fo the firſt 
rule of x e 28 chapter,and fo find the dürth num- 
ber to be D, or 13 16 6 4. 1 +3 
| Or the grit fingle rule being varied, the « opera- 
rio e W "4 
ny miles C. . 2 


2 is 150 


5801 2 imerſe, Ll 35 4 4 
2:17 24) 25 If ( 


ae be. Are, 3 S T ˙½⁰. 
4 143 0e. thas, 


381 EE 
4 


01 1 4 1580 C5. 


* 1. N role — 3 —50—17—( 7 


m. h. m. 
110% 21 94 19914 
2. By 4 2 direct, Ia? 57s "x: 730 


Thus you ee the. 2 Gagle rules to be varied 
three mannec of xayes.in; xciolying the queſtion 
4+ propounded, 


. A 


T Chip:XXX. raden 
propounded, and each 


Anſwer ; the like diverſity 


219 
ame- 

ma found in all 

; | queſtions reſolvable hy the y may be of three, or 
rule compound of 5 numbers, 


Example 2. H 40 d. in ; af a year gain a4 . what 


; will 100 l. gain after that rate in 7 of a "PE? 5 


of nfl —7.—954. zlib; | 
Ty. Single rai Y the Wa 5 E 1 a s 
I. Hs rale dire, 2251 2. — Fe 7 \ 
Th Hog ut ft 


3. by end arts, 15 26k l e 
or y coo uglermin, 2.01, 


'1 0! 
I. 8 Fatty 7 


| 105 Po * 2549 + 


hy nr -\ 974%: 
TÞ | ” af © & # S © 95 { . 
101 d ee 40 4 2 
Wn 725371 3 36 1181 112711 
N f , . 1 f ; 5 *# f " 
1 188 03 . * * 1 "year 
r. LOGO eG? 
I. By A ule inverſe, : 2 * 
Year, 1 


ear A] 
2. By K 8 1 77 1 . I 7 01 1 * 
Thus by 2 lingle rules 555 ree e \le- 
veral wayes,0f you ſee the Anſwer. of. the et ion 
te be 5758 l. 10 wit, 5 /. ee 


TT 41 91 


nme, A en 1 


* | "hes 

L. 140 2 2 AX = 
i710 9] CHAP.) AIM. n 
of ( t 23198 


e of e * EE 


L or Hen a queſtion pro unded cannot ren; | 
dily be applyed to the Rule bf three, or 
any of the vulgar. rules in Arithmetick;; the bell 
refage for fuch ab are not acquainted With Abge- 
1 1 bo the rule of t falſe Poſt tions, which, for t 1 
74 read bee (ry in..whole number, , 
121 Nh 10re bri ws ok in; aac vrag] 
I. When x Humber is a queſtion, you 
are td feign:pr ſuppoſe ſome Loder cken by 
gueſs ta be the number ſon —* to make foal 
whether that 2 Will Anſwer the con- 
ditions in the queſtion or not, by comparing the 
number reſulxing at the*tnd of the work, with the 
fun e ond reſulting from the true number 

0 and if ybu fickd both thoſe reſults to be 

the Fa „ then is the number which. you firſt took 
by gu G the true number or anſwer of the — 
on, but if the number xeſulting from the ſuppo- 
ſititious number be either greater or leſs than the 
given uk. with which it ought to be compared 
8 o ke whether you have hit the. mark.or not) 
uch exceſs or defect mut be noted for the Error 
of ch Polition, ro, wit, an exceſs muſt be ſig- 
niged this hors 15 ta defect Ra this— 

I Bf lite inne 4 z 'Tecond nber muſt be 
fejantal; und alter tryal 15 made therewith, to ſee 
whether it will perform the conditicus preſcribed l 
in the queltion, by comparing the reſults as 11 

T2 a5 7 2 tai 


CldpcMX XI. * Fri 411 
faid Abc ert or of tis ſecond Poſition, if tos much, 
is tobe e if too little by, as be- 
fare;\«\. < 3541 10 
N telcors of both Poſitions art Aff. 
conarhs the two numbers before ſyppoſed or 
Hl, be gumber ſought, maſt be multi- 
ern exxoxs, thavis* the firſt Poſi. 
e For, and the ſecond Poſition 
jt; A 5 — Hel! if the EAN the 00 
Dy 7 EN. hk 288d the, 0 
Nor 45 to; he taken 


b 
1 2 7 rey TE 


Hh 8 

ts ern 8 be 
on the Rack o 42151 59 
be 7 2 quorient zr 1 Hem the kl 
viflds made dy 5e fad dirvidegd divifor pives 
therrue: inumber ought, or anſwer uf the” AG 
vn f- t be folya the Rube f Tue, 


rules abe the ſame ance with thoſe d 
1958 ug: ery may bs farther en 
I 


Nd 1934 15 

. wr L.A Seeed inne exyant for a 
for 6 pounds Berli er and Ns exy Cloaꝶ v 
ata-ctrtaifirape a diut᷑ it happened that is of the oj 
yeur being —— fell at ovatiarice ,' and tht 
Gentleman pur away his ſervants iving him the 
Cloak together with 50 ſhillin 2 money, which 
was the fervaots full due for; the time fr} üs leer 
vice, the queſtion is to find what the Cloak was 
valued at? Anfw.2\.— 8 75 od. 

1. I ſuppoſe the Cloak to be valued at 3 pounds, 
z then ſeek hoy much thereof was due to the 
ſeryant, 


222 rhe ple of 24. Book1). 
burr of 45 | ſervant; -aying; if. one 
3. : 2 wet h; : year give 3 {:how-nauch 

05 77 of the year ? Auf K 
113.1 aden what part of the 6:pdund: 'was _ 
due to the ſervant ar 
f 4 10 | 44. the end of * 5 3 355 
— * 5 or 
e ehe 


nds ; * 
9095 Ts of the year ?. An wer, 7, 
3. For as much 'as the Cloak 1 vin | Wi 
money which che ſetvant recelyed onght e | 
ual *. the part of the Cloak, Hover 
of the 6 po 5 ue" do him 7 E 


55 i therefo; 
1 Fn 5 gebe 818 4 the 72 


ervant re. 0 0 a ſhoul na) 
BEL 1 5 a Fü (the va part mg the! oak 
duese the ſerva ur —_ end of N of then year ) 
er with 2 4.fthe; wages, due for the: ſame 
tim) that is ro'fay, i. (the ſum of 3 J. and 21 l.) 
Kadi be eifual er 7 (the ſain of 41, and 2/7. 
bur it is greater. by 2, - whetefore the firft 
FORT For the value oh the Cloak being 3 3 pounds; che 
is found = be 2 —— math.” 

AA make a/ſerond Suppoſitibn gueſſin who Vit 
te bf the Cloak to be 2 pounds — proceed 
itfevery reſpect av with the firſt fuppotition' fin 
che o, to be g tod little; ſo that the two Pup 
tions „with their. green will be as; you ſee 3-5 


theſe 
* 
— 


are in ic ſan r 
Fan oo Then 1 1 06 _— 


ducts to 


5575 ets 15 aiding e 4 * "# 


* dend and. gras, and 2 is 
8 pf BE 05 RET to 2177 


1175 re Fea he ralu ofthe Cloak, 35 
afily appear. f a Wit h. 24.4 —_— 
the ſame-manner 4 49 c{t fejigned number. 
44 2. Lipide (iin lib p. ache 1 N 5 
at King Hier having. gl , N 
— the making of 12 Crown of — N was — 
form 92 that t 1 bs had detained Lok gf 


ELLE 


ver, 


- a4. 


274 be Rule of 4. 1 — 9 
N and conſequently chat 9 eg of Geli 
204 Silver fime” quantity; would take 
Tome mean ſpace between the xrwo former, he made 

1 mals of pure Gd of the facht Weight with hh 
Crown, likewiſe another 9285 Ser of the nk 
weight, then having pur the 77 as alfo yd 
ther two Maſſes = into veſſel filled u 

the brim with water, be diligently reſetr 5 


water flowingover into another v0 el, and fed! 
thoſe 3 ſeverat qu tities of Water ſo expeld, 


Ez 


actieal 6 1 ſhall here fhew the ſame 
after the mauer nen Gemma, Prifins, and 
bthec A den . e 
Let us therefo poſe the weight of the Crops | 


ks affo'of che t Cerca M 5 ave een 
Mes, alſo oy 17 DN par 3 <1? 5 of 
1 


in of the 5 and by} puttin in Z paring 


e cb the is co bogs | 

— ef, Gali and y much Filder the Crus 

Was bömpoſed of. This ma N after this 

manner. e e lor rd be in the C]] 

e e i "On there — 4. 
een e, now ay d 

5 — — 17 the tule G 3, if if 12. f 


a Gold expel 3 l. of Water 
how much 3 1. of Gold? Anſwer, 1 */, Alſo if 5. 
of Filoer expel 4% 1" of water, bw much 2 J. 57 
Silorr, A 131. of water, add therefore the 

water of e Silver and of the Gold together, „to 
wit, 1+ and yo fo there will" atlſe 34 J. of water, 


this ought to have been 32 1. (for ſo much over- 
flowed 


LN ir Freie: 225 

8 flowed by putting in of the Crews ) but it is too 
much by 28, wherefore x7 is to be nuted with + for 
the error of che ſrſt Beſtios 3 l. Again, feign ano- 
ther quantity of Cato have been in the Crown, co 
wit, 2 I. therefore there remained 3 (. of Silner ,, 
them ſay if 3 l. of Gold r 

expel 3 J. of water, hox 5— 32 —2—( f 

much 2 (. of Geld? Anfw. 7—4—3— (22 
14 of water: Alſo if 187 0 44 
1 of Silver expel 44 C. of water, bow much 3 Jof 
Silver ? Anſwer, 2j7 chen add 14 unto 277, che um 
will be 382 l. of water, this ought to have been 
341. but it is too much by 2, wherefore 53 is to 
be noted with + for the | 
error of the ſecond Pe. Pos, Er. 


tion 2 l. Here becauſe "9A. = 7 

the errors are fraction 2 4 413 
having a common Deno- — —— 
-minator , I take their 39 

Namerators 7 and 13 wk. Ws 


inſtead of the errors, 6) 25 (4418. of Gold, 
ten multiplyin WW. i R 
wile, to wit, 3 dy 1 e oduct is 39, Alo 2 dy 
7 the product is 7 whichfubrrafted from the for- 
mer Product 39( becauſe the errers are like) leaves 
25 for a Dividend, alſo the difference between the 
errors 7 and 13 is 6 for a Diviſer ; Laſtly, dividing 
25 by 6, the quotient is 44, ſo much Gold there- 
fore was in the Crows, and conſequently (becauſe 
the weight of the Crown was 5 /.) there was 3 l. of 
Silver which may be proved thus; Say if 5 /. of 
Gold, zxpel 3 J. of water, how much 4+ /. of Gold ? 
Anſmer , 251. of water, again if 5 1. of Silver — | 
. pe 


426 e of Rue, Kc. "Book 1); 
pel Ar of watch, How tuch C of leer ! Anfrer, 
of water, which being. added to 23 J the Tum: 
is 31 l. of water, to wit as much as flowed over, 
when the Crom was put into xlie veſſel. 5 740 
Here note, that in making a tryal of this na» 
ture, there is no neceſſity that the maſs, of. Gold 
or of Siler de of the ſame weight with the Crown 
or whatſoever.thing is to be examined, but of 
what notable part of weightiygupleaſe. - 1 . it: 
- Nate alſo; that for the more. eaſie diſcayering 


Aalito dsſſymiles , ſubtr abiroque pares. 


n 
Notes being unlike, Addition make 5 
| F like, leffer from greater take. 


. The Reader me ſee more queſtions to exerciſe 
the Rule of ' Falſe in che tenth chapter of the Ay. 
pexdx, and the demonſtration thereof in the ninth Y 


chapter of rhe ſtitte. 


J be, 7 A a 9 2 1 4 
* n e 
. mn. 
* s % + * : * - ; - 12 
8 Þ 14 * : *., 
1 6 ( 


x , is * 

AX 1 s 9 " "x" 
- x s > 4 * 30 
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V 1 
* 
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2 2 * 7 — _ 7 
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A P. XXU. 
ze Extrallion-of abe Square 
| (or Quedrate) Root. 


J. Fe Extraction of the Square - root is that 
1 which e reer given, we find out 
mother number, which being multiplied byrit ſelf, 
produceth the number given. | 


m 
— 


* 921 


J. Ia the Extraction of che Square · Toot, the. 
number propounded is alwayes cenceived to be 


ſquare number, that is, a certain number of lit 
ſquares comprehended within one intire great 
ſquare, and the root or number required is the {ide 
of that great ſquare, as will readily, appear bythis 
Diagram, where you ſee 25 little ſquares contain 
ed within one great ſquare; now-it the ſaid con- 
tent 25 be given, and the ſide or root of the ſquare 
containing the ſaid 25 little ſquares is required, 
the invention of ſueh tide or root is called the 
extraction of the ſquare root y- which a 3 


a eee XX] 2 
de ſuch, 4 if i 1 2 Je that is, multi glied by 
Lee the ſquare —. 


is 5 — 7 of 25, for 


tent firſt 3 
umber 49 be- 


5 times 5 is 25. $0 ik this 
ing propounded,his root is 7. 

IT 4 * un — NES? omg 
poun 


= 


883 in the Table! 
N 1 


H 


Here in the Auf of the Table are : 
laced the ſin 2 ſqare-n fevery particu- 
ar figure, — in 0 e other their reſpective roots, 
and refore if2it were demanded What is che 

re root of z, the anſwer will be 6. 80 the: 
root of 16154, the ſquare · root of is 
&c. And contraril che ſquare of che root 6 is 1 

Alſd the ſquare of 3 is . 

1. When aſquate number is ire, that exceeds 
not 400, and yet s none of the ſquare numbers. 
mentioned in the Table, for his root you are to 

trait the root ob cheiſiuare number that augen, 1 
yer cumes neareſt unto it ſo 45 being e ! 
che rbot char'beloags unto ir qs cd and 20 being gi-" : 
venzhis correſpondent roots pg) 5; 7 T 

I. 


— 
4 


Chap. XXXII. The #qidre Root.” $59 
VVA compound ſquare- number is rhat;whicti 
being produced by a number (chat 2 
conſiſts of more places theſi due) mul- 7 compound 


tiplied by it ſelf, -is never leis tlien — ä 


100: ſo 1024 is a compound ſquare | 
number produced by the multiplication of 32 ful. 
tiplicd by it ſelf. Se ee 
VIII. To prepare any ſq are number given fon 
extraction, pur a point over the firſt place thereof 
on the right hand (being tiepfäcę of Units) then 
' proceeding towards the left hand, paſs over the ſe- 
cond place, and ꝓut another? pbint over che third 
place; alſo paſſing over the fourth place put ano- 
ther point over rhe fifth, and. fe forward in ſuel 


—_— = „ N 


ext one to the other, one place will be intermit - 
ted! fo if the ſguate: rbot oF 1024 be re- 

auired, the firſt point is to be placed over 7 7 
4,and the ſecond over & a3 you fee, ng 1024 
ſo many poitſts "as ate in that marine ATTIRE 


* 
. 


conliſt. 94 : 
I. Havitig thus prepated' your number, you 
may ſee it diſtribured by the Points ifnto+feveral 
ſquares : lo in the laſt Zxamply, 16 is the firſt 
ſquare and 24 the ſecond, likewife if this a 
number 144 were propounded for extrati- 1; 
on, after points are duly placed ee t 
to the laſt rule; you will ſee 1 to be the firſt 
ſquare and 44 the ſecond.” ' + 


— 
= 
os... 


hand of the number propounded tot extraction, 
(rv ſame manner as is uſually done in Divi- 
on to denote the place of the quoritnt) fir d this 

| | 190. 


— 


manner that between every two" points which ard 


3 


placed, of ſo many figures the vor demanded will 67-4 


T. Having drawn a crooked line on the right * 


* 
1 * 
1 : 
ws % \ i 
— ” 


* 
* 
1 


+ 
„ ” 
= A 7 
* 5 
2 3. = 
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— * a> 
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230 
root of che 2 far and place it in the quoti- 
I find, by the ſixth rule aforez 
„Sr _—_— 10 be the ud pondent root 
1024 65 of 10, herefore I write 3 45 the quo· 
tient, and then the Fork will ſtand as 


vou ſee. 
. 3 eg Subſcribe the = 2 wn figure 
laced in, uotient u the firſt 
on 655 Ln of 25 number given, as you ſeg 


a the margen 
*I Lag drawn —.— under the ſquare of 
the war Pla 19 5 the quotient: fablrived a5 
org I 


. » NI 4 89 
Na 8 f the number propounded, 


530 34 6. and 100 45 hel eren orderly un- 


791 derne 
— uhich is 9 being, ſybrracted from 10, 
- & 2 remainder 1s 1, and the work will 
ſtand as, 25 ſee in the Margent. | 

"Xx 11 1. To te id remainder bring down the 
next ſquare of the number propounded , that is 
write down the figures or cyphers ſtan, 


Gio in the two following places of the 

1024 No: 'propounded, on t the right hand 
3 da af of the ſaid. remainder : ſo the ſquare 
24 being placed next to the remainden 


134 ö I, there will be found this number 124, 
5 which may be called the. Reſolvand. | 
* 5 V. end e: root being is 

mber placed in the quotient, an 

1024 0 15 ce the ſaid double on the left hand 


— the Reſolvend, like a Diviſor: ſo 


the double of 3 is 6, which being 


6) 124 


left 


- The Extraction ef, Bock b 


ſab tract the ſame out of che 


13 ſo the ſquare of 3 


placed before a crooked line on the 


a' 


P 
u 
n 
c 
t 


a tans. as fc. dd fl > a8 
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left hand of the'Reſolvend 124;the work will ſtand 
as you ſee. - 

IV. Let the whole Reſolvend except the firſt 
place thereof on the right hand (being the place of 
units) be alwayes eſteemed as a Dividend, then de- 
manding how often the Diviſor before found, is 
contained in the ſaid Dividend, and obſerving in 
that behalf the rules before taught in Diviſion, 
write the anſwer in the quotient, 4 
and alſo on the right hand of the 5 
Diviſor, to wit, between the Di- © 1024 (32 
viſor and the crooked line: ſo if 9 

ou ask how often the Diviſor 5s ꝛſↄaqĩ — 
is found in the Dividend 12, the 62) 124 
anſwer is 2, wherefore I write 2 
in the quorient,and alſo after the 
Diviſor- 6, as you ſee in the Margent. 

XVI. Multiply all the number which ſtandeth 
on the left hand of the Reſolvend, (to wit, before 
the crooked line) by the figure laſt placed in the 
quotient, and write the product orderly under- 
neath the Reſolvend (to wit, u- 
nits under units, tens under tens, SES 

&c.) then having drawn a line 1024 (33 
under the ſaid product, ſubtract it 9 
from the Reſolvend, and ſubbC-k- ä 
ſcribe the remainder under the 62) 124 


line: ſo 62 being multiplied by 124 
2, the product is 224, which if(!kwp 
ſubtract out of the Reſolvend © 


124, the remainder is o; and thus 


the whole work being finiſhed, the ſquare root 
of-1024 (the number propounded) is found ro be 
32, | | 


2 Nate 
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Note 1. When the product before mentioned ex- 
ceeds the Reſolvend placed above it, the work is er- 
roneous, and then you are to reform it by placing 
a leſſer figure in the quotient. 

Note 2. For every one of the particular ſquares 
(diſtinguiſhed by the points) except the firſt on the 
left hand, a Reſolvend is to be ſet apart, by bringing 
down to the remainder the congruent particular 
ſquare, as is 1 in the 13 rule; and as often as 
a Reſolvend is [Rt apart, ſo often a new diviſer 15 to 
be found by doubling or multiplying by 2 all the 
root in the quotient (conſiſting of what number of 
places ſoever.) 

Note 3. The work of the 10,11, and 12 rules for 
finding of the firſt figure in the root, is but once u- 
ſed in the extraction of the root of a number con- 
ſiſting of what number of places ſoever; but the 
work of the 13,14,15,and 16, rules is to be repea- 
ted for the finding of every place'm the root ex- 
cept the firſt. - 

The practice of theſe 3 Notes will be ſeen in the 
following Examples. . 

Example 2. Let it be required to extract the 
ſquare root of 43623. | 

Having diſtributed the number propounded in- 

to ſeveral ſquares by points, as is di- 
3 rected in the eighth rule of this 
43623 (2 Chapter, I demand the ſquare root of 


4 4 the firſt ſquare, which I find by the 
mm 5 rule of this Chapter to be 2, where- 
© fore placing-2 in the quotient and 

the ſquare thereof, which is 4,under 


the Er{t ſquare 4,I draw a line, and ſubtracting 4 
rom 4 the remainder is o, which I ſubſcribe un- 
derneath 


* 
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derneath the line. This is alwayes the firſt work, 


which is no more repeated in the whole Extracti- 
on, (as was itifimated in the third Note aforego- 


ing. 
| || RN down the next ſquare which is 
36, and placing it next after the remainder o, the 
Reſolvend is 36, and doubling the root 2 in the 
quotient, the product is 4 for a Diviſor (by the 7 3 
and 14 rules) and the Dividend will be 3 (by the 15 
rule) wherefore I demand how 

often the diviſor 4 is contained NE 

in the dividend 3, and not find- 43623 (20 
ing it once contained in it, I 4 * 

place o in the quotient, and al 
ſo next after the Diviſor 4, and 40) 036 
becauſe the product of 40 mul- . 
tiplied by o, (the laſt character 

in the quotient) is o, the reſolvend 36 from which 
the ſaid product ought to be deducted remains the 
ſame without alteration, therefore I bring down 
23 the next ſquare, and place it after the remainder 
36, ſo will 3623 be a new reſolvend, then doubling 
the whole root im the quotient, which is 20, the 
diviſor will be. 40 (according 


— 


to the ſecond Vote before men- 43 623 (208 
tioned) and the dividend will be 22 
362 (to wit, all the reſolvend ex- 4 


cept the firſt place on the right 
hand by rule 15.) whereforeI 409) 03623 
demand how often thę ajviſor 

40 is contained in the dividend:362 or how often 4 
in 36,& though it be 6 times in it, yet(according to 
the firſt Note aforegoing) I can take but 8, (for if I 


ſhould take 9, an proceed according to the 15 
20 Q 3 and 


* 
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and 16 rules, a number. would ariſe greater thay 
. the 7eſolvend,from which ſuch number ariſing ought 
to be ſubtracted) wherefore I wri@8 in the quo. 
tient, and alſo after the diviſor 40; this done, l 
Sg multiply 408 (tho number on 
43623 (208 the left hand of the reſolvend) 


4 by 8 the figure laſt placed in 
— — . the quotient, and the product, 
408003623 to wit, 3264 I — under, 
3264 and ſubtract from the reſolveni 
3623, ſo there will remain 3 59, 


359 thus the work being finiſhed 1 

ü find 208 to be the number of 

unities contained in the root ſought; and becauſe 
after the extraction is ended there happens to be 
a remainder;to wit 359, I conclude that the root 
ſought is greater then the {aid 208, bur leſs then 
209, yet how much it is greater then 208, no rules 
of Art hitherto known will exactly diſcover, al- 
though we may proceed infinitely near, as in the 
next rule will be manifeſt. 55 1 of 
XVII. To find the fractional part of the root 
very near, a competent numbeb of pairs of cy- 
phers. to wit, oo, ooo, oooooo, or 00000000, &c. 
are to be annexed to the number firſt propounded, 
then eſteeming the number propounded with the 
cyphers annexed to be but one intire number, the 
extraction is to be made according to the prece- 
dent rules, and look how many points were placed 
over the number firſt given, ſo many places of In- 
tegers will be in the root, the reſt of the root to- 
wards the right hand will be the Numerator of a 
decimal fraction, which Numerator conliſteth 
of ſo many places as chere were points over the 
' eyphers 


Vi 
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cyphers annexed : ſo if 43623 were given as be- 
fore; to find the root thereof (according to this 
rule) annex cyphers in this manner, and then if you 
extract it according to the rules aforegoing, you 


43623.000000 (208.861 „&c. 4 | 
will find the root ariling in the quotient to be 208 
861, that is 208 ; and becauſe after the ex- 
traction is finiſht there happens to be a remain- 


der, conclyde that 208 == is leſs than the true or 
8 4 . 
exact root, but 208, 5 is greater than it; ſo that 


by annexing three pairs of cyphers to the number 


propounded, you will not miſs r part of an unit 
of the true root; alſo by annexing 4 pairs of cy- 
phers, you will not miſs 55555 part of ati unit, and 
in that order you may proceed infinitely near, 
when you cannot obtain the true root. The whole 
operation of the ſaid Example here followeth. 


43 Ay.000000 (208.861, &e. 
4 it The root. 
408) 3623 
e 
4168) - 35900 
33344 
41766) \ 255600 
PERS... 
417721) $o0400 
— {4.2 [8 
82679 
2 Agais 
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Again if 10 were propounded to be extracted, 
you muſt prepare it thus, 


10.00000002000000 (ow, 


And then the root thereo 1622716 
bein Karree will be 
which . according to the third 
rule of the 22 chaprer)may be be $3.1622776,&c. 
written thus — 

See here part of the work i in the extraction. of 

e root of 10, which may give you a light and un- 
fcrſtanding of the reſt, 


Cc. 


— —8ů —— 
ee 


— — 


ro. Q0000000900000 (3.16227,&C, 


| 6322) 14400 
12644 ® 


63242) 175600 

126484, 

632447) 4911600 | 
4427129 

e | 

ah $0.99 VIII. The 
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VIII. The extraction of the „ 
ſquare root is proved by multiply- he Proef, 
ing the root by it ſelf, for that done, the product 
(in ſuch caſe when there is no remainder after the 
extraction is finiſhed) will be equal to the number 
' whoſe ſquare root was inquired; ſo in the firſt 
Example of this Chapter, the root 32 being mul- 
tiplyed by it ſelf produceth 1024 the number pro- 
pounded : but when after the extraction is fini- 
ſhed. there happeneth to be a remainder, and that 
the Root is found as near as you pleaſe in a mixt 
number of integers and decimal parts (by an- 
nexing cyphers as in the 17. rule) then ſuch mixt 
number being multiplyed by it ſelf muſt produce 
a mixt number leſs than the number firſt propoun- 
ded for extraction, yet ſo near unto it, that if the 
figure ſtanding in the laſt place of the Numerator 
of the decimal fraction in the root be made great- 
er by 1, and then the mixt number ſo increaſed be 
multiplyed by it ſelf , the product mdiſt be greater 
than the number firſt propounded : ſo in the Ex- 
ample of the 17. Rule, if 208.861 be multipl ed 
by ir ſelf, it produceth 43 622.917, &c. which is 
leſs than the propounded number 43623, but if 
208.862 be multiplyed by it ſelf, the product will 
be 43623.335;&c. which it greater than 43623. 

XIX. The ſquare root of a Fra- 
Ciion is found in this manner, viz.. k vas 

extract the root of the Numerator — 
(by the precedent rules of this 
Chapter ) which root ſhall be a new Numerator. 
Alſo the root ef the denominator is to be taken 
for a new denominatur, ſo the new Fraction ſhall 
be the ſquare root of the Fraction -firſt propoun- 


ded 5 
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ded : thus the Square rot of 75 is +,viz.. the root of g 
is 3 for a new #wmerater;alſo the rom of 16 is 4 for 
2 new denominator, In like manner the ſquare rout 
Of 2 is g. But here note diligently, that if the Fra. 
ion whoſe ſquare root is required be not in its leaſt 
terms, it muſt firſt of all be reduced by the 4. ue 
of the 17. chapter before any extraction be made; 
for oftentimes it happens that the F-aon firſt gi- 
ven hath not à perfect rot, but when ſuch Frq- 
ction is reduced into its leaſt terms, the root thereof 


may be extracted: ſo in this Fraction 73,cach term 


is incommenſurable to its ſquare root, but the ſaid 3 
being reduced to its leaſt terms $, the root of this 
May be extracted, for the ror of 4 is 2 for a new 
Numerator, alſo the root of 9 is 3 for a new Deno- 


winator , ſo that * is found to be the ſquare reot 


' of ( equivalent unto 3.) 

XX. When either the Numerator or Deno- 
minator of à Fraction hath not a perfect ſquare 
ropt, ſuch root is uſually expreſt by prefixing this 
Character, / or q. before the Fraction given: 


ſo the ſquare root of 23 is ſignified thus / 22, or thus 
VE 28, becauſe the rost of 53 cannot be expreſt by 
any true or rational number whatſoever , yet it 
may be found very near as in the next Rule. 
l XX 7.: The ſquare root Of a Fraction 
aware an . which is incommenſurable to its root 
mear , of 4 may be found near, in this maner, vis. 
fratios in- reduce the fraction 1 into 2 
2 decimal by the third rule of the 23 
Chapter: the more places are in the 
decimal, the nearer will the root be 
found, but the decimal muſt conſiſt of an even 
| | number 


p 
bhp its 
ſquare root. 


wn do B& ©. &. 
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the 19 rule of this Chapter, the ber. | 


239 
number of places, viz. either of two, four, lix, 
eight or ten, &c. places; then extract the ſquare 
root of that decimal as if it were a whole number 
according to the Rules aforegoing, which weer 
found ſhall be a decimal expreſſing near the ſquare 
root of the fraction propoſed. | 
So if the ſquare root of ⁊s be required near, re- 
duce the ſaid 55 into a decimal (by the 34, rule of 
the 23. chapter) which will be found ,$12500060, 
&c. Then extracting the ſquare root thereof as if it 
were a whole number, it will be found. 901; very 
near, 
XII. The ſquaxe root of a mixt . 
number commenſurable to its , 7 ertraß the 
is found in the ſame manner as in ſore ref 


* 


mixt number being firſt reduced in- de 
to an improper fraction by the 10. rule of the 17. 
Chaprer, | 

So the ſquare root of 345 will be found 54, viz. 


345 being reducad into the improper FraQion 
2209 


A, the /quare root of the Numerator 2209 will 
be 47 for a new Numerator ; alſo the /qware root 
of the Denominator 64 is 8, for a new Denominator, 


ſo is found 5; which (by the 13. rule of the 17, 
chapter) is 52 the /q#are root ſought. And here the 
ſame caution is to fe obſerved as in the 19. Rule 


of this Chapter; viz. the fractional part of the 
mixt number, or the improper fraction equiva- 
lent unto the mixt number, muſt be in the leg 
terms before any extraction be made, { 


III 
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XXIII. When the mixt number 
are rt given is incommenſurable to its 
, Fe mixt "+ root, prefix this Character be- 

member inc om 

— to fore it, viz. / or q. So the ſquare 
iti rcot root of 77 will be thus expreſſed: 74 

or q. 74: but if you deſire to find 

the /q»are root near, of a mixt number incommenſu- 
.yable to its root, reduce. the fractional part of the 
mixt number into a Decimal of an even number 
of places, as in the 22. Rule of this Chapter, and 
annex the Decimal ſo found unto the whole part 
of the mixt number; then eſteeming the ſaid 
whole number and Decimal as one intire number, 
extract the ſquare root thereof according to the a- 
foregoing Rules of this Chapter, and from the 
root found, cut off alwayes to the right hand, ſo 
many places as there are points over the Decimal 
annexed, which number ſo cut off ſhall be a Deci- 
mal, ſhewing the fractional part of the root, and 
that on the left hand ſhall he the whole part of the 
root; ſo the ſquare root of 73 will be found 2.7688 
very gear. 


_—— - ” 


CHAP. XXXIII. 
The Extraction of the Cube Root. 
J. Tz Extraction of the Cube Root is that, 
by which . a2 number given, we find 
— firſt multiplyed by 
uct, produceth the 


i. 


another number, whic 
itſelf, and then by the pro 
number given. 
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II. In the Extraction of the Cube | 
root, the number propounded is al- aber. 
waies conceived to be a Cube num- 
ber, that is a certain number of little Cubes com- 
prehended within one intire great Cube, and the 
root or number required is the ſide of that great 
Cube: what a Cube is may be well expreſt by a 
Die, which indeed is a little Cube it ſelf; where- 
fore if you place four Dice in a ſquare form, that 
is, laying two and two in a rank, you ſhall have a 
ſquare containing four Dice, upon which if you 
et ere& ſuch another ſquare of Dice you ſhall 
have a great intire Cube comprehending two times 
4 that is 8 Dice or little Cubes; and here 8 is the 
Cube number given, and two is the root, os num- 
ber required: In like manner if you rank 25 Dite 
in a ſquare form, viz. laying 5 in a rank, you have 
a ſquare containing 25 Dice, now upon this 
ſquare of Dice if you erect ſuch another ſquare, 
you ſhall have a great itirire Cube comprehending 
5 times 25, that is 125 little Cubes, and in this 
caſe 125 is the Cube number propounded, and 5 
the root or number required, 
III. A Cube number is either ſingle or com- 
pound. . 
IV. Aſingle cube number is that, 
which being produced by the Multi- . 
plication of one ſingle figure firſt 
by it ſelf, and then by the product, is alwayes leſs 
than 1000. So 225 is a ſingle cube number pro- 
duced by 5 multiplyed firſt, by it ſelf, and then by 
25 the product; for 5 times 5 is 25, and 5 times 
25 15 125, 
V. All che ſingle cube numbers, and ſquare num- 
bers, 
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bers,together with their reſpect ive roots, are ex- 
preſſed in che Tabe following. 


Cubes : 1 64 [125|216 | 343 [512729 
Squares IG] 25 | 36 | 49 | 64 | BI |, 
Roots 4151617 |8[9Þ} 


— — — 


Here, in the uppermoſt rank of the Table are 
placed the ſingle cube numbers of the particular fi- 
gures 1, 2, 3, 4, 5. 6, 7, 8, 9. in the next the ſquares 
of thofe figures, and in the loweſt rank the figures 
themſelyes ing. the reſpective roots of the cubes 
and fquares in the uppermoſt ranks , and therefore 
thy cubs root of 125 being demanded the anſwer is 
J, and the cabe root of 216 being required, the Ta- 
ble will give you 6, and ſo of the reſt. 

VI. When a cube number is given that exceeds 
not. 1000, and yet is none of the Cube numbers 
mentioned in the Table; for his root you are to 
take the root of the cube number, that being leſs 
comes neareſt unto it. So 157 being given, the 
root that belongs unto it is 7. | 
SR VII. A compound cube number 
Cube amber, is that, Which being produced by a 

| number (that conſiſts of more places 
than one) firſt multiplyed by it ſelf, and then by 
the product is never leſs then 1000, So 157464 15 
a compound cube number, being produced by 54 mul- 
tiplyed firſt by ir ſelf, and then by 2916 the pro- 
duct, for 54 times 54 is 2916, and then 54 times 
2 1s 157464, the compound cabe number propoun- 
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VIII. To prepare a cube number for extraction, 
put à point over the firſt place thereof towards 
the right hand, (to wit the place of units] then 
paſſing over the ſecond and third places, put ano- 
zhet point over the fourth, and paſſing over the 
fifth and ſixth put another point over the ſevench, 
and in that order (to wit two places being inter- 
mitted between every two adjacent points ) -place 
25 many points as the number will permit: ſo 
157464 being given, you are to place 
the points as. in the Margent, and fo *. : 
many points as are in that manner pla- 159464 
ced, of ſo many figures, the root demand. 
ed will conſiſt. 

Ik. Having thus prepared your number, you 
may ſee it diſtributed by the points into 
ſeveralcubes: fo in the ſame example * £4 
157.is the rf: cube, ind 464 the [econd, 757404 
In like manner if this number 7464. were 
propounded for extraction, after points 74064 
are duly placed as before, you-wilt ſee 7 
to be the firſt cube, and 464 the ſecond. © 

X. Having drawn a'crooked line on the right 
hand of the number propounded to ſignifie a quo- 
tient, find the cube root of the firſt 
cube and place it in the quotlent ·: ſo Ss 
1 finding (by the ſixth rule of this 157464 (5 
Chapter) 3 to be the correſpondent | 
root of 157, I write 5 in the quotient, and then the 
work will ſtand as you ſee in the Margent. 

We the cube of on roat 
placed in the quotient, under the firſt 1 
cube of the — given: ſo 125 157464 (3 
being the cube of 5 the root, (by the 23 


elch 


ho 4. 3 
——— * it mY, 
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fifth rule of this chapter) I write it under 157 the 
firſt cube of the number given, as you ſee in the 
example. ; | | 
III. Draw a line under the cube ſubſcribed ay 
aforeſaid (to wit the cube of the root placed in 
the quotient) and ſubtract this cube from the firſt 
42 Tube of the number propounded, 
placing the remainder orderly un- 
derneath the line: ſo 125 the cube of 
5 being ſabtra&ed from 157, the re. 
mainder is 32, and the work will 
ſtand as you ſee. 
X1I1.To the ſaid remainder bring down the next 
cube of the number propounded, (to wit the fi 
934 gures or cyphers that ſtand in 
157464 (5 the 3 next places) placing the 
125 ſaid cube next after, to wit, on 
the right hand of the remaindet 


"7 


32464 reſov. ſo the next cube 464 being placed 
— after the remainder 32, there 
will be found this number 32464, which may be. 


called the Reſolvend. 
XIV. Having drawn a line underneath the Re- 
ſelvend, ſquare the root in the quotient, that is, mul⸗ 
tiply ir by it ſelf and ſubſcribe the triple of the 
I ſaid ſquare or product, under the 
83 reſolvend in ſuch manner, that the 
157464 (5 firſt place (to wit, the place of u- 
125 nits) of the ſtid triple ſquare 
— may ſtand directly under the 
32464 reſolv. third place(or place of hundreds) 
- - <4 in the Reſolvend : ſa the ſquare: 
| of the root 5 is 25, the triple 
whereof is 75, which I. ſubſcribe under the — 
ven 
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vend in ſuch manner, that rhe figure 5 which is in 
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the firſt place (to wit the place of units) in the 
triple product 75 , may ſtand under 4 which is 
feated in the third place of the reſolvend , as you 


ſee in the Margent. 


XV. Triplethe Root or number in the guoti- 
ent, and ſubſeribe this triple number ic ſuch man- 
ner that the firſt place thereof, (to wit the place 
of units) ez ſtand directly under the ſecond 

c 


place (ro wit the place of tens) 
in the Reſolvend : ſo the triple 
of, the root 5 is 15, which 1 
ſubſcribe in ſuch manner, that 
che figure 5 which is in the firſt 
place ( to wit che place of * 
in the ſaid triple number, dot 
Joes directly under 6, which is 
eated in the ſecond place of the 
reſolvend, and the work will 
Rand as in the Margent. 


157464 (4 
125 


7— — 


$2464 reſolv; 


75 
15 


XY I. Ibe triple ſquare of the root, and the 


triple of the, root being placed 
one, under the other as is di- 
rected in the 14. and 15. rules 
aforegoing, draw a line un- 
derneath and add them toge- 
ther in ſuch order as they are 
ſeated, and let the fum be e- 
ſteemed as a diviſor : ſo the tri 
ple ſquare 75, and the triple 
number 15, being added to- 
gether as they are ranked in the 
work, the ſam will be 765 for 
# Diviſor, 


R 


157464 (5 
125 


_ * — — 


3 2464 Re ſol « 


aut 


— 


75 
15 


765 Diviſor/ 


XV IL. Let 
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XVII. Let the whole Reſolvend except the 
firſt place thereof towards the right hand, (to wit J 
the place of units) be eſteemed as a Dividend, then 
demanding how often the firſt 


Poo „ towards the left hand) 
157464 (54 of the Diviſor is contained in 
125 the correſpondent part of the 


— — diridend, and obſerving in that 
32464 Reſelv. behalf the rules before taught 
EA — in Diviſion , write the anſwer 


27 in the quotient : ſo if 1 ask how 
15 often 7 ( the firſt figure of the 


— — Diviſor towards the left hand) 

765 Diviſor. is contained in 32, (the correſ:, 

— — pondent part of the Dividend 

placed above) the anſwer will 

be 4, wherefore I write 4 in the quotient , as you 
ſee in the Example. 


XVIII. Having drawn another line under 
the work, multiply the triple 

. ſquare before ſubſcribed ( as is 
157464 (54 directed in the 14. rule) by the 
125 figure laſt placed in the quoti. 
— — ent, and ſubſcribe this . 
32464 Reſolv. under the ſaid triple ſquare 
— — (to wit units under units, tens 


75 under tens, &c.) fo 75 being. 
I5 multiplyed by 4, the produ& 
— — is 300 which I fubfcribe under 


765 Diviſer. 75, (the triple ſquare) and the 
work will ſtand as you ſee in the 


Multiply 


300 Margent. 
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2 before ſubſcribed L944 is 
directed in the 15. rule of 
this cha yy. this done, fub- 
ep lat product under 
ſai ande number , (to 
wit, units under units, tenz 
under tens, 9 025 ſo 4 being 
ſquared or muſtipiyed by if 
l. the product is 15, which 
being multiplyed by the tri: 
ple number 15, be proto 
is 240, this therefore I ſub-: 
ſcribe under the aforeſaid 
triple number 15, and the 
work will ſtand as you: ſes, 
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the quorjept firlf 
by the ride cum- 


197464 ( . 


125 


3 32467 e 


71. 
15 


A ä 


765 e. 


X X. Subſcribe tlie cube 1 the gut 10 plc 


in the quotient , under 
reſolvend:;: 


that thefrkt 'place of this. 


tube, (to wit, the place of u: 


nits, 5 may ſtand under the 
place of units in the reſol- 
yend : 80 64 


| 2 ja ſuch man. 


that the figute 4. *higtr, 
units in E; 
ö ſtaud under the 


Nin 3 
cube 64, 
fre a whithis ſeated . 
ace of utits of. the refol- 


7 2 2 the work in 
tlie N * 


in fuch manner 


the cubs b 
4, Iwrice it un er cho ge- | 


11 


157464 0 54 
125 


765 Diviſer., 


[nn CO COINS Wn 


300 i dg” 
240. 
4 


248 


157464 * 
ks. T | 


AF 2464 Ren 


re 


nn 7 — 


another Jane! under the 
Work, add the three laſt 
together in the ſame 
order as are ſeated; 

and Cabrra&t e 2 fr of them 
from the reſotvend; "placing 
the' remainder” 'orderly' un? 


75 4452) tl derneath : ſo- the ſum of 

— three laſt — 28 

” they are ranked in te work 

| 765 22 2 oye which if you ſub- 

"200; ff bo tract out of the reſolvend 
240 332464, the remainder is 

64 Thus the whole work be. 

| ins finiſhed the cube root 

32464. of 157464, (che namber 

— propounded) infoundto-be 

SE” ate 5 
Note 1. hen dhe ſum of the chree laſt num 


bers before mentioned is greater than the reſol- 
vend; the work is erroheons,- and then you art 
to reform it by W a leſſer figure! in dhe quo- 
tient. 

Note 2. For every one of the particular cubes 
(diſtinguiſhed by the points) except the firſt cube 
on the lef felt hand, a reſobvend is to be fer apart), 
by bringing down to the remaiuder che next cube 
(as is directed in the 131 rule.) And as!'ofren 28 2 
refolvend is ſet apart, ſo often is à ne Diviſor 
to be found. by adding the rriple of all the ru in 
the quotient (eonſiſtin of what number of places 
ſoe ver) to tlie triple of the ſquæ of ſuch / root, 
after they are or N * accordin to the 14, 
200 15. Faler, | : 
— © 8 2 Note 
x 
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/. Note 3. The work of the 10, 17) and22.-7ales 
for finding of the firſt figure in the is but 
once uſed in the extractien of the root of any 
nuinber whatſorver, butithe work of all the fol- 
dowing rules, is to be uſed for the finding of eve- 
ry place in the root exceptrhe firſt. 5 
. The practice of theſe 3 Notes will. be ſeen in 
the following Exmn,ðẽ, “r 
Example 2. Let it be required to extract the 
cube root of 8302348. 5 
Having diſtributed the number given intp-ſe. 
weral cxbes by points, as is directed an the eighth 
rule of this Chapter. I demand the cb foot of 8 
the firſt cu on thedeft hand) which I find by 
the fifth rule of this Chapter 
20 be 2, wherefore pläcig 
2 in tlie quotient, and 8 the 8302348 (2 
cube thereof under 8 the firſ. s 
cube, I draw a line, and — 
ſubtracting 8 our of 8 he 00 
remainder is o. which 1 ſub- 20 
ſeribe under che line. This is alwayes the. firſt 
work, and is no more repeated in the whole ex- 
traction (as was intimated in the 3 note aforego- 
ing) thewbringing down the next cube,, (to wit, 
the figures ſtanding in the three following places 
of the number propounded) which is 302, 1 
place it after the remainder o, ſo is 302 the, reſol- 
mend this done, having drawn-a line underneath 
the reſolvend, I ſeeł for ſthe triple of the ſquare 
of the root, viz. the roa in the quetient 15-2, 
which multiplyed by it ſelf produceth the ſquare 
4, the triple whereof is 12, this I ſubſeribe un- 
der the reſaluend, in ſuch magner that the * 
«$00 | R 3 1 


23d the Eu- of Bock. 
F in the units ace of -this triple ſquare 12, | 
ons Trevi 1 5 8 Dag 3, which js ſe 2 | 
5 the: third place of the 

1:34 B17Y el to wit, the place 
5 1 . _ hundr according to 


| | 14. rue  aforegoing : . 
— — Aga I triple the root 2, 
©302 Reſolvend, produceth 6, and ſub- 
———— ; Scribe the triple number 6 
12 under the ſecond place ( or 
[06:17 ©: place of tens) in the he- 
8 vend, to wit, under o, (ac- 
126 Diviſor. cording to the 15. 2 of 
e this C ). then! drawin 
a line under the work, an 
addin cogerher the ſaid two numbers laſt ſub: 
ſcribe bed, as they are ranked, the ſum of them is 
126 ſor a divil or,(according to che 15. rule aforg- 
going ) - 
That done, eſteeming zo, to wit, all the pla- 
ces except the firſt or place of units in the refol- 
dend, as 4 Dividend I demand how often the l- 
vier 20 is conrained.i in 30, and not finding it 
dnee contained therein, I write o in the querient, 
and no becauſe ths ſum of the three 5 
which ought to have been produced (according to 
the. j8; 29, and 22. rue of this Chapter) by the 
multiplitation of o {which was laſt placed in the 
qoorient) amounts to O, the reſeltend 302. out 
of: which mhe-ſaid ſum fhould ha ve. been ſubtra- 
Red, remains the fame without akeration, where, 
fore baving drawn i line under the work, write 
down anew the old reſalvend 302 ,. and bringing 
nan next cubr 348, I annex it to the 
3023 


302; ſo chere will be 
302348. 


ing of it by itſelf ) the 
triple or multiply by 
3, and ſubſcribe the 
product 1200 under- 
neath the new reſol- 
vend, in ſuch manner, 
that the place of units 
jn this triple quadrate 
1200, may ſtand under 
the place of hundreds 
or third place of the 
refolyend 302348, to 
wit, under 3 (accord- 

ing to the 14. rule.) 
gain I ſubſcribe the 
triple of the root 20, 
which is 60, in ſuch 
manner that the place 
of units in this triple 
root 60 may ſtand un- 
der the place of tens 
or ſecond place of the 
reſolvend ; then ad- 
ding together the two 
numbers laſt ſubſcri- 
bed, to wit, 1200 and 
50, in ſuch order as 
they are ranked in 
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a new reſalvend, to wit, 


Then dust aß the root 20, ( that is, multiply- 


product is 400, which 1 
8302348 ( 202 


— ———— 


"as 02.) Reſolvend 


— — 


12 
o 


—— 


126 Diviſer 
302348 Reſolvend 


— 


12060 Diviſo- 


= 
240 
08 


— —-¼ — — 


242408 Abluitium 


2 


39949 


the work, the ſum is 12060 for 2 Divi- 


R 4 


ſor. 


Againg 
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Again, eſteeming the whole reſolvend except 
the firſt place, (or place of units) as a divi- 
dend, to wit, 30234, I demand how often 1 
Che firſt figure of the diviſor towards the left 
hand) is contained in 3. the correſpondent pare 
of the Dividend ,- and though it be three times 
contained init, yet (according to the firſt note 
at the end of the 21, e of this Chapter )'I dare 
take but 2, for if I ſhould take 3 and proceed 
according to the 18,19, 20, and 21 les of this 
Chapter, à number would ariſe greater than the 
reſolvend, (from which ſuch number ariſing ought 
to be ſubtracted,) wherefore I write 2 in the quo- 
tient. rs 1 GA 
Then muſtiplying the triple ſquare 1200 before 
ſubſcribed, by. 2, (the figure laſt placed in the 
quotient )- the product is 2400, which I ſubſcribe 
under the ſaid 1200, ( to wit, units under units“, 
and tens under tens, &c. ) Alſo multiplying the 
triple root 60 before ſubſcribed , by 4*'( the qua- 
drate of 2 the figure laſt placed in the quotient) 
the product is 240; which J ſqbſcribe under the 
ſaid triple root 60, laſt of all 1 ſubſcribe 8 the 
cube of the ſaid new ror 2, under the 
place of units or firſt place of the reſelvend, to 
wit, under 8, and having added together thoſe 
three numbers1aſt ſubſcribed, to wit 2400, 240 
and 8; as they ſtand in ranks.in the work, the ſum 
of them is 242408 , which being ſubducted from 
the reſolvend 302348, there will remain 59940. 
Wherefore the work being finiſhed, I find 20 
to be the number of unities contained in the cube 
root of 8302348 the number propounded: and 


becaufe after the extraction is ended there happens 
| : to 
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to be a remainder, to wit 59940, I concludè that 
the cabe root ſought is greater then the ſaid 202 but 
Jeſs then 203, yet how much it is greater then 
202, no rules of Art hitherto known will exactly 
diſcover ,- although we may proceed infinitely 
near as by the nęxt rule will be manifeſt, 

AI. To find the fractional part of the root 
very near, ternar ies of cyphers., to wit, ooo , 
©00GOO, or o ο , & c, are tobe annexed to 
the number firſt propounded, then eſteeming the 
number propounded with the cyphers annexed to 
be bur one intire number, the Extraction is to be 
made according to the preceding rules of this 
Charter, apd look how many points were placgd 
oyer the number firſt given, ſo many of the for- 
moſt places in the 2 are the Integers or u- 
nities contained in the cube root ſought, and the 
reſt of the places in the quotient are to be elteem d 
as the Numerator of a Decimal fraction, which 
Numerator conſiſteth of ſo many places as there 
were points over the cyphers firſt annezed: ſo if 
8302348 were given as before, to find the cube 
root thereof, ( according to this rul&) annex Cyr 
phers in this manner, | 


$302348, 000000 ( 


And then if you proſecute the extraction ac- 
cording to the rules aforegoing , you ſhall find 


the cube root ſought to be 202.48, &c. that is, 
202 f.. and more, wherefore you may conclude 
that 20277, is leſs than the true rost, but 202155 is 

. | greater 


- . fer than it, ſo that by Anne xing two terna. 
dies of cyphers, to wit, 6 cyphers, to the number 
propounded, you will not miſs 57; part of an unit 
of the true rom, alſo by annexing 3 ternaries of 

cyphers , to wit 9 cyphers, you will not miſs 755; 
part of an unit of the true root, and in that order 
you may proceed infinitely near, when you can. 
not obtain the true ret. The whole operatiog 
of the ſaid Example here followeth , where you 
may obſerve, that for the more certain and eaſie 
placing, as well of the numbers which conſtitute 
the ſeveral Diviſors , as of thoſe which conſtitute 
the Ablatitious numbers to be ſubtracted from the 
feveral and reſpective reſolvends, down right 
lines are drawn between the particular cubes of the 
number propounded, firſt diſtinguiſhed by points 
35 before, | 


Reſolvend 


ks Diviſor 


Reſolvend 
— | Diviſor 


— | Ablatitium 
Reſolvend 


Diviſor 


_—_—. 


801 Ablatitium 
878 | 176 000 o Reſolvend © 

228 9728 
60 72 
= Diviſor _ 


: 3 
3 | 886 58 
W as, 
835 668 | 992 ; Abſatitium 


| 042 | 507 ; 008 In 
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10 like manner the cube rage of 2 will be found 


to be near equal to 1.25992, & c. that is, 188, 


and more. | — — 
XX117. The extraction of the Cube root js pro- 
ved by multiplying the roor cubically, 
The Proof. to wit, the root being firſt multiplied by 
i: ſelf, and then the product multiplied | 
by the root, the number ariſing or laſt product (in 
caſe there be no remainder after the extratioNs 
finiſhed) will be equal to the number propounded ; 
ſo in the firſt Example of this chinter, the cube root 
54 being multiplied firſt by it ſelf produceth 2916, 
which being multiplied again by 54 produceth 
157464, to wit, the number whoſe eube root was in- 
quired. But when after the Extraction is finiſhed, 
there happeneth to be a remainder, and that the 
root is found as near as you pleaſe in /ztegers and 
decimal parts, (by annexing cyphers as in the 22 rule 
of this chapter) then ſuch mixt number expreſſing 
the root, being multiplied cubically, muſt produce 
2 mixt number leſs than the number firſt propoun- 
ded, yet ſo near unto it that if the figure ſtanding 
in the falt place of the decimal fraction in the root be 
made greater by 1, and the mixt number ſo increa- 
ſed be multiplied cubically, the product muſt be 
greater than the number firſt propounded: ſo in 
the Example of the 22 rule of this chapter, if 202. 48 
be multiplied cubically it producerh 8301305. 49, 
& c. which is lefs than the propounded number 
8302348, but if 202.49 be multiplied cubically, 
there will ariſe 8302535. 49, &c. wlilch is greater 
than the ſaid given number. 
X.xI/, rhe Cube root of a Fraction is found in 
this manner, viz, extract the Cube root of the 
| | Numerator, 


Noiderator,(according tothe aforegoing rules) 
which root reſerve for a new Num- 
rator; alſo the Cube root of the Pe- 7 7 
nominator ſhall. be a new Denomina- = 9 
tor e laſtly this ne Fraction ſhall be AD 
the Cube root of the Fraction firſt ꝓropounded: 
ſo the cube root of x4 is 3, for the cab root of g is 2 
for a new Numerater, alſo the cube root of 27 is 3 
for a new Deneminator., In like manner the cxbe 
rot Of F is 4: Bu here note diligently that the 
fraction whoſe” cube ret is required mutt be in its 
leaſt terms before any Extraction be made, for of 
tentimes it happens that the fradion: firſt given 
hath not a perfect robt, albeit, when ſuch fractias is 


reduced into its leaſt terms, the root thergof may be 
extracted; ſo in this fraction Ig neither the aur 
tor, nor denominator hath a perfect cube roat; * the 
| (bythe ' 
fourth rule of the 17 Cha * the cube root f hig 


ſaid 35 being reduced to its leaſt terms 35, 
$4 being | . $ 


may be extracted, for the c e root of 8 is 2 for a 
new numerator, alſo the cube root of 27 is 3 for a new 
deuaminator, ſo that the cube root of ;5 (which is equal 
to 32) is found to be 4j. 1 8 
A. The Cubs rot of a fraction which hath 
not a perfect Cubs root may be found. near in this 
manner, via. reduce the Fraction given into a De- 
cimal fraction, by the third rule of the 23 Chap» 
ter, tue mote places ate in the Decimal, the nearer 
will the root he towing, but the decimal muſt con- 
ſiſt of ternaries of places, to wit, either of three, ſiꝝ. 


nine or tel ve, &c. places; then extract the Cube 


root of the Numerator of that Decimal, as it it 


were a whole number, (according to the rules be- 
fore given} which rot found Hall be a Decimal 
5 5 expreſſing 
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£ 
* 


\ 


- 


expreſſing near the Cube root of the Fractioſ 


opounded. „ | 
© So if the cube wor . required, I reduce the 
ſaid into a decimal whoſe numerato may conſiſt of 


ternaries Ofplaces,to wit, into this, 666666666666 
&c.. theri extracting the cube root thereof, I find 
873 5, vluch is very near the cube root of f. 

IVI. The Cube root of à mixt number com- 
menſurable to its root may be found in the ſame 
manner as in the 24 rule ofrftis Chapter, the mixt 
number being firſt reduced into an improper fra- 
ction ( by the 10 rule of the 17 3 

So che cube root of 1217 will be found to be 25, 
iz. reducing 12 into this improper fractioſ 
3 the cube root of 2 will be found 2 or 23. And 
here the ſame cantion is to be obſerved as in the 24 
rale of this chapter, vic. the fractional part of the 
mixt number, or the improper fraction oy 
unto the mixr number, muſt be expreſſed by a N. 
werator and Denominator- in the leaſt terms before- 


any extraction be made. ee eee of, 3 
IVI. When the mixt number whoſe cube root 
iv required hath net a perfect cube root;this chara- 
cer e. is uſually prebrel before ſuch mixt num, 

ber; ſo che cubr wor of 24 is thus expreſſed, /c. 24. 
Likewiſe /c:Fdenores the cube root of 4 which: is 1 
fraction, whoſe esbe root is ine xpreſſible by any true 
or rational number: but if you deſire to know 
the cabe root near of a mixt nuſiber which hath not 
2 perfect cube rr, reduce the fractional part of the 
mixt number into a d/cimal,(as in the 25 rule of this 
chapter) and annex the decimal: ſo fouttd unto che, 
whole part or Integers) of the mitt number 


4 
q 
Steaming rhe ſaid Iovegers with the decimal ſg: 


— —2— — 


. 
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nexed as one intire number, extract the cube ro 
thereof, and from the rot found cut off alwaygs to 

the right hand ſo many places as there were points 
over the ſaid decimal annexed, which places ſo cut 
off ſhall be the fractional part of the rot, and thoſe 
remaining on the left hand ſhall be the Integral 
part of the root: ſo the cube root of 24 will be found 
1.334 and more. | , 

VIII might here proceed to ſhew the extra- 
ction of other roots, as the Biznndrate, Nuadnato- 
cube,Cubo-cube, & c. but in regard their operation 
is exceeding tedious, and cannot be naturally un- 
derſtood without the knowledge of Algebra; I 
ſhall only in this place touch upon the Extraction 
of the Fiquadrate - root, becauſe it may be extracted 
by the rules delivered in the 32 Chamer. \ 

XXIX. A quadrate or ſquare number multiplied 
by it ſelf produceth a Biquadrate 
number: So 4 multiplied by it ſelf Eu 
produceth the Hiquadrate 16. There- . 
fore if a number be propoutided and * 
the Biquadrare rot thereof be required, firſt extract 
the quadrate Or ſquurt root of the nuniber propoun - 
ded, and then extract the ſquare root of that re for 
the Biquadrate root ſought. Thus if 20736 be a num- 
ber propounded; the Ziquadrate rot thereof will 
be found 12 : for the ſquare rom of 20736 is 144. 
and the ſquare rot of 144 is 12. When the number 
given hath not a perfect Biquadrare root, you are to 
annex quaternarier of 3 wit, eicher 4, 8, 12 
or 16, &c. cyphers, and then proceed as before; ſo 
will vou bnd the root near, whoſe fractional parc 
willbe a decimal. Thus the Biquadraze roor of 7 
will be found near 1.62. 
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he af — 
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The Relation of Numbers in quantity. 


I. Tes far fingle. Arithmetick, comparative As 
I richmetick mſues. which is wroͤught by num⸗ 
bers, as they art conſidered to have Relation ons 
to another. rey 7 ae en 
Bastia Hiith, | 11. This relation conſiſts in quan- 
. l. cg. 2. -  tity,or quality. N e 139 
III. Relation in quantity is the reference or re- 
ſpect, thar the numbers themſebves have one unto. 
another : As when the comparifon is made between 
S aH z, or 2 and 6: and 3, 6r3 and 3. 
Here the Terms or Numbers propounded are 
alwayes two, whereof the firſt is called the Aute: 
cedent, and the other the conſequent : So in tlie 
firſt example, 6 is the Antecedent, and 2 the Con- 
ſequent: and in the ſecond, 2 is the Antecedent, 
an&s the Conſequent. +45. 24 
. Relation in Quantity conſiſts either in the 
difference, or elſe in the rate and reaſon that it 
found betwixe the Terms propounde. 
Vl he difference of two numbers is the remain 
1 der, which is left after ſubtraction of 
Differewce. the leſs out of the greater: ſo. 6 and 2 
| being the Terms propounded, 4. is the 
difference betwixt them: for if you ſubtract 2 
of o, the remainderis 4. 
9 ; VII. The 


= g 1 
- ” * * = 4 
a * & 3 
1 —_ * * 2 | 
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the quorietit of che Antetedent uivi- 17 4. - 


betwixt 2 an$6; for if you-tivide at Hy. 
| quotiear hf detGablch Felt, f base be 
ing not onde found in 2; 'thirertinainads) dor the 
Numerator, 6 the Diviſor being theDanamimnas 
tor of the: Fraction givetnyou iu h Qaatient | | 
according to che ri RE, i chaprivintobtge® 
ing. P . „ „ eing. 
| 7711. This rate ot reafomob! niimblets IA ether 
equal or ungq ua. l 21725! | 
- IX; Equab»reaſon-is the Rebarivri-chari2qual 
numbers: have ano! one anothrert | „„ 
inch to J, 607006, 2 to AG + e. 
AA. Herethe bne being divided by che other, che 
quotient is alwayes an Unite: for tf; be deman- 
ded how often y is in 5, che anfweristiu yl E 
AI. Unzqual- teaſon is the retatiom tune 
-_ gu» ee 425 bobis 
ther : and tli i eicher of. che gret- % #4 
ker to che leſi, or of che ſeſt — the . 
greater. 2. 2 3”, 
XII. Unequal-reafot of the greater tothe te(s; 
is when the greater Term i Mecedent: & of 6 
to 2, 5 to 3, and the like. I INT 
A111; Here the quotient of the Anteeedent di- 
vided by the Conſequent is 3 greater that 
an Unit: So & divided by 2, ( 


e Quotient is 
3 7. 


262 neee sf 7 Book l. 
5 ::3ddogogwided: by: 3: the. qustient is. 1 f 
XIV. Unequal reaſan of the les to the greater; 

pgs ny ae Teroa 5 ; as of 200 

6, 3 to 5, &c 17 

. Hero che quotient of the Antecedent a 

ded b N alwayes leſs than an unit: 

80:2:dividediby:&,; the quoticntis5-0r Þ and 3 0 = 

videddy'y;: the quotient is g. 5 
. A2 9; theſe kinds of uniequal reaſon 

ed into ive other kinds or varicticy, 

— geſt are GP 4d the other 

E aooqual! reaſon an 
WIN m 0 reafon are 

10 Nanifold. eee 015. Super 

Partient. 

Nl. NMamnifoldoneaſon of the: greater to the 
leſs is, when the Confgquentis com 

if A- tzined in: the:  Ansecddent! di ters 
times without any part remaining: 


you, 
mee as 4 ton Fw 4, dh, which 
called Dowklie rein, begaufcirheJeſd is contained 
twice ãn che greater ſd if to 2/4; triple _— 
8 to 2 fourfold reaſon, cc. l ene | 
*X[K\Hece: the quotient of theiAmtecedenedi- 
vided by the conſequ vent is alwayts a halt nuns 
* 


ber K 8 divided bych, the quetie miss. 
The oppoſite of this Kim e f the le 
to the greater, is called ſubmanifokd; 
Sabmawſold, Exam s bercoFare/2:20 . 4 to 8, 
8 to 16, Kc. Likewiſe 2 0 6, 2 to 85 
2 to 10, &c. 
XVI. 1 is, whe the. Aprecedenr 
contains the confequent once, an 
1 rind pelides am aliquot part of the conſe» 
; quent ; 


dux x. i Nantit). 
zent; e e — ard, a fourth,” Wy 2 
art, & e. confequent, at 3 to 2 4to 3 
ſpe 8 tO — the like ;- here three divide 
2, the que and 4 being divided by 3, 
28 1 1 like-manner 5 divided by 
iene is T4, and-6-divided by y the quo- 
tone is 14 Therefore I ſay 2 and half 2 (a 18 1) 
tonſtitute 3: So H, tſe 3 and one third p of 
81.) conſtſtute 4, and ſo of the reſt 

I. Here the quotient of the Ades di. 
vided by the Confequent is amixt number, whoſe 
_ whole Ns, as Aſo the nunietaror of che fraction 

anniexed, I Ahvay es an uni: . is obſervable in 
the eka Jes tft entioned. 33 

-XXHIJ The oppoſite reſin of / 
this kind a is Sybfaperpartricular; 462 
to 3, tod. 4 5, 3 to 6, ac! 

XXIV. Zuperpärtient is when' the Aneeegent 
contains the Conſequent once, and 
deſides divers parts of the confe- were 

* 25 5 to 3, 7 to 7, 7 tos 

„Ito F, 11 to 7, &c. bete 5 divided by 
ir -quorient- , and therefore 5 cohtains 3 
once, and f of ;; for 3 and ewo'thirds of (eig. 
29 conſtitute 5. 

XXV. Here rhequorient of the Antecedent di- 
vided by the gonſequent is a mixt number,” whoſe 
whole part 775 an unite hath alwayes for the 
' Numerator' of the frackion annexed unto it a num- 

— — of more units than one: fo the con- 
ference being made betwixt y and 7, and F the 
Antecedent being divided by 3 the conſequent, the 


en 13. 


e 


44 " XXVIThe - 
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XXVI, The oppoſite of this reaſon is +Subs 
„ ſuperpartient: Examples hereof arg 
aun 3 0 5, 5 tc 7, 4te 77 5 co 8. 5 te 
9, 7 ton, and chelißde. 17d. 
II. The mixt kinds of unequal reaſon. are 
Mani fold Superparticular, and manifold ſuper, 


III. Manifold Superparticular reaſon is 
„ when the Antecedent contains the 
e. conſequent divers times, and beſides 
N Nr aliquot part of the conſequent: 
28 5 to 2, 10 to 3, 1 to 4, 21 to 5, and the like; 
' XXIX. Here the quotient of the Antecedent 
divided by the conſequent is a mixt number, whoſe 
whole part conſiſting of more unites than one, 
hath zlwayes an unite for the Numerator of the 
Fraction annexed unto it; ſo 5 divided by 2, the 
quotient is 24 and 21 divided by 3, the quotient 
is 4+; ä d irn 
5 ubmaniſuls XXX. The oppolite of this Reaſon 
Swperparticu- is Submanifold Superparticular.z:as 
lay. * 2t05, 2t07, 3t07, 4to 9, &. 
XXX1. Manifold Superpartiens is, when the 
IVY: antecedent contains the conſequent | 
Mamfold Su- divers times, and beſides divers patts 
per partient. : bg. av; 
of the conſequent; as 8 to 3, 17 to 
J. 19 to 4, 28 to 5, &c. I dne 
AAA. Here the quotient of the Antecedent 
divided by the Conſequent is a mixt 
S«þmaxifeld Number, whoſe whole part as alſo 
ſupergartiem. the Numerator of the Fraction an- 
„ neged unto it, isalwayes a Number 
compoſed of more unites than one: ſo 8 divided 
by 3, the quotient is 23, and 28 divided by 5, the 
$J49L1Ent is 55. 4 XXX117.The 


Chap. KXXV. © Numbers $i Quality. 265 
Warn The, Oppoſite here is Subthanifold 
Superpartient3'2s 3720 8, 5't9'17, 40 19, 3 10 
28, and the like. 1 $ „8 


And thefe ate the ſeveral kinds or varieties of 
the Rates or Reaſons that are found amongſt 
Numbers, ſo that no two Numbers what ſbever 
can be named, but the Rate or Reaſon betwixt 
them is comprehended under one of theſe five 
Kinds. 0 1751 
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CH AP. XXXV. 


The Relation of Numbers in Quality, where 3 
of Aritbmetical and Geometrical Pro- 


EN 285 in quality (otherwiſe called Pro- 

\ "2A 2 a 

| portion) is either the refe- * 

rence or reſpect that the Reaſons of Vi — 
Numbers have one unto another, or 2 
elſe which the differences of numbers * N 
have one to another. 

JI. Therefore here the Terms pr opounded 

ought alwayes to be more than two, for o- 
therwiſe there cannot be 4 compariſon of Rea- 
ſons or differences in the Plural number. 
III. This proportion is either Atithmetical, or 
Geqmerrical. 5 = ts; 


* 4 < i - 


S 3 IV. Arith- 


* | \ tho Relation, of Sock h l 


7. Atichmerica-p oportion 4 ; when — 
** nu T according to an 
di — as 2, 4, 6, 8, 10, Sc. 
2j ihr cmmon difference betwixt 2 
and 4, 4 and 6, 6 and 8, 8 and 10, & c. So , a 
3,4, $56; 7+ Kc. diſſer by Arizhmericel Propor- 
den being the cemmon Gifference berWvine 
rhem 35 
＋ Arithmetical Proportion is eitber contin». 
ed or interrupted: 

LE: Arithmetical Proportion denen is, 

| when divers Numbers are linked to- 
J. 3 gether by a continual progreſſiomof 

-* equal differences. Such are the ex- 
amples laſt propounded , as alſo theſe 1,3, 5,7, 
9, 11, 13, &c,, And 100000, 200000, 300000 , 
40Q00Q, & c. 

J 4 J. In a rank of numbers that differ by Arith- 
metrical Proportion continued, the ſum of the 
firſt and Jaſt Terms being multiplyed by half the 
number of the Terms, the Product is the total 
ſum of all the Terms: ſo it bein demanded, how, 
many ſtrokes the Clock ſtrikes betwixt midnight 
and noon; the Terms of the, Progreſſion in this 
queſtionare Twelve, viz. 1,2, J, 4, 5, 6, 7,8, 9, 
IO, TT, 12. for in that order the Clock ſtrikes. , 
wherefore if I multiply 13 the ſum of 12, and 1 
(the firſt and la . Ferqs ) by 6 (being half, the 
number of che s) the Product is 78, which 
is the total ſum of a | the Terms. propounded ber 
ing added tug ether. == 
FILL 0. thys, ſulrjply 455 number of, oe 
Terms by the haff fun df the Fr ane [aſt Terms, 


then likewiſe the n will give you the tota 
0 


11 77 


Chap.XXXV. Nuawbers in QQulity. 267 
all the Terms 2 fo 13, 11, % %, i being given > 
their total i: 48 for & che half ſum of 13 and 3, 
the firſt and loft Terms being multiplyet by 6, the 
number of the terms, the product is 8. 
II. Three numbers being given, that differ by 


Ar ĩthmetical proportion continued, che mean 
being doubled. is equal to the fum of che estreame: 
ſo 5, 6, 7, being given, 6 being doubled is equal 
tothe ſum of and / the wo extreams: - 

. Krithmetical Proportion may be 
— either upwards ot down- - Dpward:. 

ads. 20 » | | : 
— J. Upwards, when the Terms of the Progreſ- 
ſion increaſe; as theſe, 2, 456, 8, 10, 12, & c. or 
theſe, 1, 2, 3, 4, 5, 6, &c. And this laſt rank 
is more particularly termed Natural Progreſ- 
105, of & 
h II. Here when the firſt term is alſo the com- 
mon difference of the terms, the laſt term being 
divided by the nymber of the terms, the quotient 
will give _ the firſt term of the rank * 'apain in 
this caſe the firſt term multiplyed by the number 
of the terms produęeth the. laſt term: ſo this rank 
3, 6, 9, 12, 15, 18, 21. beingpropeunded/where- 
in 3 is both the firſt term as alſo the common dif- 
ference of the terms; 1 ſay 21 the laſt term being 
divided by 7 the Number of the terms the quotient 
is 3 the firſt term; contrariwiſe 3 the firſt term 
multiplyedby 7; produceth 27, the laſt term. 


- X'711. Arichmetical proportion continued 

damnwards is, hen the terms of te 
progreſſion decreaſe: ſuch'as are 35, -Auywards. 
32, 29, 26, 23, 20: And 40, 3, 8 

25, 20, 15, 10, 5. - * 
rn 84 JIT. Here 


268 werte Helation.of Bock l. 
X. Here when the laſt term is alfo the com- 
This Ni mon difference of the terms. the fitſt 
ty i of term being divided by the Numbet 
the 12. of the terms, the quotient. will give 
ern, give yon the laſt term: Again, the 
laſt germ multiply by the Number of the terms, 
produceth-the f derm of the rank. . 
For example, this rank 40, 35, 30, 25, 20, 1 
10, 5 being propounded, in which ; is both the 
laſt term, and likewiſe the commom difference of 
the texms, I ſay, 40 tlie firſt term being divided 
by 8 the number of the terms, the quotient is 3 
the laſt term: on the otherſide 5 the laſt term 
being multiplyed by 8, the product is 40 the firſt. 
. et etch 194 0 ,7 ? | 
XJ. Arithmetical Proportion interrupted: is, 
| when the Progreſſion is diſcontinu- 
2 Iuterrmplod, el: 25 in chele numbers 2, 4. 8, 10; 
bY here 2 and 4 being compared with 8 
and 10 differ according to Arithmetical propor- 
tion, bar ſo do not 4 and 8 differ, for 2 is the 
common difference betwixt 2 and 4, 8 and 10, 
whereas the difference hetwixt 4 and 8 is 4. In 
[ike manner 8, 14, 17, 23. differ by Arithmetical 
proportion interrupted. 1 _ 
XVI. Four numbers being given, that differ 
by Arithmetical proportion either continued or 
inter rupted, the ſum of the two means is equal to 
the ſum of the go extreams: ſo 5; 677, 8, being 
given, the Cum Bf 6 angl 7, the tw mean nutubers 
15 equal to the ſum of S aod 8, the two extreams : 
land 8, 14, 17 and 23; being propaunded, the 
um of 14 and 1 beipgadded together, is equal. cu 
the ſum of 8 and 23. Þ 0 res Ad 
911 RYY 7 2 VII. Geo 


Chap. XXXV. oNumberi\in Quality, 269 
XVII. Geometrical proportion is, when di, 
vers numbers differ according to like 207917 
reaſon : that is, when the reaſons of ͤ in ret 
numbers, being compared togetherr,r 
are equal. $0 1, 2; 4, 8, 16, 32, Kc. which differ 
one from another by double reafon , are ſaid to 
differ by Geometrical a for as one is half 
2; ſo 2 18 half 4, 4 half 8, 8 half 16, 16 half 32 & c. 
VIII. Geometrical proportion is c,Comtianed, 
either continued or inter rupted. 291758 
IX. Geömetrical proportion continued is, 
when divers numbers are linked together by a 
continued progreſſion of the like reaſon: of 5 
ſort is the example laſt given: for as 1 is to 2 , Io 
is 2 to 4, 4 to 8, & to 16, 16 to 32, &c. Sog like- 
wiſe the numbers 3, 9, 27, 81,243,729, &c. differ 
by Geometrical proportion continued, viz. by tri - 
ple reaſon, each of them being contained three 
times in the next number that follows it. 
x. In Numbers continually proportional from 
1, the firſt number from 1, is the root or--firſt 
power, the ſecond is the ſquare or ſecond power, 
the thitd the cube or third power, the fourth the 
biquadrare or fourth power, the fifth the fifth ph. 
er, the ſixth the ſixth power, &c. So in this rank 
of numbers, 1 3, 9, 27, 81, 243, 729, Ke, 3 18 
the root, g the ſquare, 27 che cube, 81 the biqua- 
drate, 243 the fifth power, 7a the ſirth power, 


&c. 1 10-36 IM | 
rl. The root being multiplved by it felf 
prod uceth the Zamek Spich bake 28 Nr 
again multiplyed by the root produ- 7 Þ x 
ceth'the cube, and ſo cach"proporti- n. 
onal being multiplyed by the ropt produceth the 


* 2 4 —— 
” CH: * 
„ 5 Nes. . * 4 


proportional | | 


proportional next above jt, andtheathe numbers 
comprehended hetwixe 1, and theilait-number pro- 
dacet ace called mean; proportionals:: ſo in this 
ralik of proportional numbers, 1, 24.4, 87 16,32, 
$6 !2:thigxo0t being er by it ſelf prodw 
cath 4 the ſquare,-which being again multiplyed 
b . the eube, then 8 being multi 


plysd 2, the product is 16 the biquadrate, and 
o of the teſt in their order, agd here 2, 4. 8, and 
16 re e meag proportionals in the rank pro» 
unded. _ — 9 4 
AI. If you multiply the root by it ſelf, ang 
Fry - conſequently the ſubſequent num. 
„bees by themſelves, the numbers in) 
Brigghus A- tercepted berwing 1 and the numbet 
ritt Log. cs. laſt: produced may not unfitly be 
called continual means: ſo 2 being 
wen for the root, multiplyed by it ſelf, the pros 


Tu is 4, which being again —— by it ſelf 
prodyteth 16, then 16 in like manner ſquared 
pradluceth 236, which likewiſe multiplyed by it 
ſelß produceth 635 36s 1 ay then that 2, 4, 16, and 
256 are continual meags betwist. 1 and 65556. 

XI. The eontinual means comprehended be- 
twixt any number given, and 1, are diſcovered 
by a continued extraction of the ſquare roots; for 
— 36 being-given, the riot thereof. ex- 
tracted is 256, wheſe root is 16 tien the root. of 
16 is 4, and the root of 4 is 2; ſo that at laſt: 
bnd 256, 16, 4. and t e continual means in- 
tercepted betwist 5136 ad 1, as before. 10 
Min numbers that incres ſe by Geometri⸗ 
cal proportion continned:, if yeu multiplylibs 
laſt term by the que tient of any one of the erm 
rOοα,ẽñ9iοuαν | 8 divided 


ChapXXX v. R Ah. 978 
divid ed by other t ce be g leſs-is 1 ber 
N Th 
Aon 55 "uo . 


propo 


6, 18,5 
whereih 56, prop orti 
portion, 1 Eel take 2 2 Wenge BR terms, 
and dividin "pH by 2, 1 5 0 nay bi Where 
fore multiply ane {aſt term, by theq 2 
tient, th the pro is 4374, out of which if I 
duct 2 the firſt term, the remainder i 11 372, which 
being divided by 2 (vis. à number w 14% is an u- 
vice fel than 3 the quotient ) the 5 quotient 
gives me 2186, which is the total ſum of t e pro- 
portionals 8 | 

JAV. Three proportionals being ven; the 
ſquare of the mean is equal to the product of the 
extreams : ſo 4, 8, and 16 being propounded , 8 
times 8 being 64, is equal to 4 times 16, which is 
likewiſe 64. 

XVI. Geometrical proportion interrupted is, 
when the progreſſion « of like rea- 
ſon is diſcontinued; in ſuch ſort 2. Interrueed, 
that four numbers being given, the 
like reaſon is not found betwirt the ſecond and 
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third, that is betwixt the firſt and ſecond, and the | 


third and fourth; of this ſort are theſe numbers 
2, 4, 16, 32. here as 2 is to 4, ſo is 16 to 32, for 
they differ by double reaſon; but as 2 is to 4, ſo 
| Na. 4 to 16, for 4 and 16 differ by fourfold rea- 
fon, being contained 4 times in 16: ſo likewiſe 


; 


ubceiple pro- | 


4, 8, 8, 16, differ according to Geometrical pro- 
portion interrupted. „ XVII. 
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272 . RR Nc. * 
a 92 4 The number ee, 
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ig ſois 18 70 51 


110 8 l. tipli 
I ws 110 oe Malice 10 


vi 1291. fois the ivider 


ent Site Divifor is to the Dj. 
ed the e 1 . 
1 III. 4 Four pr ooo Nainbers wharſo: 


ever bei eech the progud of the ti 


1 »odbytb two means js 
equal to 0 extreams : So 2, 


4, 16, 32, beinig props ded. 4 times 16 (which 
is 2 )is equal to 2 times 32, "which is likewiſe 64. 
A Det the-firſt book, which containeth a 
art is eke neceſſary, | for the full under- 
ſtanding of common or prattical Arithmetick. Such ay 
deſire to ſee how the ame. is performed by arti- 
rial: dr Borrowed nuimbers , called Logerirhmes, 
may peruſe Mr. Wingates ſecond book , being a di- 
mine Treatiſe of arti 2. Arithmerick, ,. | 
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CONTAINING | 


Choice knowledge in Arith- 

metick, both Praflical and Theo- 

retica ; the Contents whereof 

are expreſt in the follow- 
ing Page. 
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2 76 | Appendix, 


An Explication of ſuch Notes w Charafich 
which fo, brevity ſale are uſed in this 
74 P 1 E N D 1 X. 


tor bis 2 BY < Adlitibn, 0 1 chk 


the number which 228 ſuc 

added to the numbet preceding it, ſo 3 +4 in. 
pl that 4 ĩs te be 140 d to 32 ſometimes alſo, 
nn number js placed next after the ſaid nate, 


| erb that che number preceding is not e- 
0 fan 10 RE 3 root Of 2 - I 414 t of 


r; "Tit ag. that is, 110 and ſome Ne A 
15:7 is 7 1 gnify ing 
Ty which fs ent 4 ig is ro be Fr 
bade from the number g it.; fo G 


lignificth the diffeence berwean 6 aud 25 or à to 


be:ſubxraced from νπ 
This is a ſign of Aubriplication, gnifying that 


the number which precedeth ſuch fign-is to be mut- 


tiplyed into, or by che number following the ſign: 


fo 3 imm pech her 3 is to be multipſyed by 4 


exile by 3 4 is underſtood. the continued 


to be multiplyed by 8. — alſo the ſaid 


lign hath reference to as many of the precedin ag 


or following numbers as haven a little line plac 


over them; ſo 3 x2f6 or ZF G; ſignifierh that 
3. i to be mulriplyed by the ſem of 2 and 6, Like- 


a 4a « a - Aa = a + (549 ct 


lign is to be 


ation, of the. numbers 3 , 4 and 8 ; 2. 
3 ig do be multiplyed by 4, and the roduR. is 


2 — A & ms => a ©. Go co I» 


wiſe 


mis, TT as ud 


| OG 


— 
3 
onto Wits 


{too ort Meds | | 2 2 
EL placed after the manner "of Finke des 
note a quien, which ariſeth from dividing the 


2 
Numerator vous the 3 o , 3 = 


= Bo 


| the 
6 * 


Di re 

A ile ins n 
7 51 give iz. Sometimes alſo they- are 

placed thus, 2 — * — 4 bp 

| D is 2a note o or 1 10 
e and 4 is 
equal to the ſum of 3 and 2 1 alſo 7-39 —- 
lignifieth that the 4 erence deen 7 and 3 & e- 
6 * a: 719 OW. 
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b ae 28900 
of Contract ions in the Rule of Three, 


\Uch as ate well verſt in the parts of 
HArithmotick, which have been fully 
hid open in the precedent Bbok, 
YN * ind are mindful of the Nor or 

BY Symbols before explaiql, will find 
bzbi zi) '7 726d; difficulay : tothe 11. 685 5. 


and to Chi rof — IS 
conpetdious aprr ratio Wu war hy 2 


— are — cally handed; — —— will 
he as eaſie to — as. ate: hut 1 acquitted 
with Ceomstrir ai ul An. MEN 


21. To repeat rheſbrief — Multiplication ſet 
forch in the to,17;and ta rule of the fifth C wy 


oo thoſe of bid in the 11. . and 16 75 
FT 2 10 


580 contraction: in Appendiz/ | 
the ſixth Chapter aforegoi 1 would be — way 


— — — 
operations bf 


ous work, — therefore I ſhall Moment yn 


with compete n 

1 of e e 

fractions boch — — 
I11.1t will be no ſmall ad vantage to the Pradtical 


Arithmetician, to have by heart not onely the com. 
mon Table of Multiplicatian, 


E 

| : 

; 
—_— 

r 


OGG 
X 
my 
8 
I 


96 verſe) the product or quotient 
08 


line onely,as in the Examples 


2 = following. 
3472 
112 
nn _—_ is 
12) 41664 G72, 12 an 


1 


N WBesß 2 whole nuniber i is * to be divided 
boob which is equal to the product of the 
box ultiplication of eofingle figures, inſtead — 
vidirig by that Divifor you may firſt divide hy on 
of thofelingle figures, and then divide the ques 
—_ other, ſo will the laſt quotient be the ſume as 
the Di viſion had been finiſhr by the Diviſor frſt 


given: thus if 3466 farrhings be given to be reduced 


to Ag; bemuE's #6= 481 bcſt divide 3466 2 


24 but this alſo in the Men, 
+ to the end that when : n 
48 ber is given to ae 
60 

2 


or 45100 by 12, ( which 
2 happens in the Redvuttion of 
Pilling: tO pence and the cori. 


may be wrltten down in one 


Qt La mn AWACAPSCH . Cc ago agg nn aa 


Pen A OO _ 
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8, ſo there will ariſe 433 
for a new Dividend , and 8) 3466 
2 top er : & . 

yide che ſaid 433 by 6, 6) 433 (92 «24 
ſo there — 25 por 4 > "A -» 
72 foillings 2 pence, which wi e 2 fartbings re- 
mrining of the Gr Diviſion make in all 72 5. : 24d, 
which is the very quotient, wlicn 3466 farthings are 
divided by 48. Note that you are to reſerve a 
farthing for ed exy unit remaining of the firſt Di- 
viſion by B, and two pence for every unit remain- 
ing of che ſecond Piviſion by 6. The reaſon of 
the 9 ͤ is evident, for z off At. 

In like manner, if 7136 pence are giyen to be re- 
duted into Ne alſo 6 * 40 
S2, therefore if 7136 penee he firſt divided by 6, 
the quotient will give 1189 ſix pences, and 2 pence 
remain; then if 1189 be divided by 40. ( that is dy 


4,after 9 the laſt place of the Dividend towards 
the right hand is cut off) 

the quotient will be 29/. 6) 7136 

and there will remain 29 8.-a 4 


ſix pences or 14.5. 641 40) 17189 (29: 14: 8 
which together with the 
2 pence remaining of the. fixſt Diviſion, and the 
ſaid 29 J. makes in all 29 4 14: 8 & which is 
the ſame with the quotient, when 7136 pence are 
divided by 240, for of f g | 1 
Again, ſuppoſe 3463 peace ate given tobe tedu- 
Mean Ti ws x3 1, I felt 
divide 3463 by 4, ſo there will-ariſe $65 for a-new 
Dividend and-3-pence remain: then I divide the 
fajd 865 by 30 % there: will ariſe 2884 or 2884, 
\ 1 3 + 4, 
9 


, a 


282 \ConteaRjowsr bn 
44. which with the 3 


) 3463 pende hefbtł rema ini 
{ d. make „ whic 


3) 865 (288 { » is 'the-ſhme-wich' he 
 quorjerit;:. — 349) 

pencrare diy ided by 12;for4 WET: 
Vein the rule of Three as well der 2» innert 
when the Diviſor with either of er two g 
ven gumbers may de ſeverally*divided by: fornd 


cochmen mea fure without leaving any remainder, 
the quotients may be taken for: nem terms und 
procetding in like mafiner as ofieh as is po ſhfe; 
Fe operation accortting to the tenth rule of che 
Ohbapter, or the ſecond: rule of the nfth 
apter will be much tontracted . ſo if ix be. de- 


© 
mee what 5 2:yatds'of Cloarh wiſl-coſt at th 
rate bf 21 J. r ohm the e, wilkbs 


found 28 IE pounds, i in ünner ——— me 
5 1 6 % i bn 4g 0 
14 2 21 * 1 W 3 
— AW 32 5143 bun 
1 . 3. 269 08 
In che dent hniflyVhunycobſcres that the Divi- 


2 . gs being ſeverally di- 


vided bydeir commbn mes — three new 
terms in the ſecond; he,. 12. Again in 
the ſecond rank the Diviſor and the third term 

J deingfſeverally divided by dh common mba- 

ſure A theithree = term (inche thid rank ): with 
be 143,26! Taſtty;wbekiog-wich cheſt — 
to che vf Tut — tbnhe 


pi fourth term ) inde found rs be 19. 
9 


A 1 0 


Another 


Appendid. 


queſtic _ 


een 


. V ay» „ 89 


11 


1 


c <1 5 e 28 


—— TT: 1 
ddr 
for the Aan 2 
dayes. 


! 6-4; 1 

Vi...» 427 "hex, 
e 

A Las *. 49 
21 2K 7) } 10H CE 23013 30 BY 

vIY ini Fad uk 


= „de ft kack ou may 
for 12 for ri AV Bite 1 1 


being fe 7 57 divided 60 : 
2 
rank, the Diyiſe on 


7220 three mew 19 0 . ie chr ind 

ſ 18500 5 lly dip 

ch 9 855 a elte 1 gfe 10 Les Spiced by 
the third rank Will 575 1 


wert with 
theſe as the Ruf 4 three inverſe 2 
Ynfwer to che benen (or fourth term) xill he 
found 28. 

Vn the Rule of three a; well direct as inverſe, 
when the Di vito and either of the other two 
terms are frations having 3 a common denomina- 
tor, the ſaid denominatofs ** be rejected, and 
their nun 11 whe ae as new terms: ſo if ir 


35 N. Fe fan 4. Rien 
105 Fah EV ar 5 7 994 4 5 77 — 
und x r54 pe Ha to WE will. 
i ls 101 a2ioniut - Ui 1195 id —_ 2 
(A winds © 700783 
1. 66 r | 
3 . . 7 5 
| 1e 1 7 (154 


"I s | Another 


* 
4. 
* 
* 


72 RB Fr = 5 


| jw . 


ite Aen. 


VII. In the Rule at re a8 dy ell direct as in- 
2 — the Diviſor only is a = ee of 
the other two terms ma re £0 to a fraction 
of the dame Denoml Jp 9 15 
tors iy be reje bef gabe . x 
| alſo when one of rhe t ree ;ven t ms 5 A ſafe 

on, and is'n6r theDivifor, th Diviſor. mnay 
Aude to x fraction of the ſame chene Gr 
the fraction firſt be, and 1 omen B Jes 
nominzrors may [ikewiſe cance cancel 

An Example of the 55 ſt Caſe n mAY be this, if 'of 


1 ogoy whar is th e price g N A. da 
PO” 
0 "1. ME. 7 | 
N 5 eo» 14 
ar 14. 


ang 45 
e e 
beugte of the cropd 7 gegn 


in breadth 
21 185 "how HA *] & ade 
one yard in breadth will be ſufficient far the am 


ag ? Anſwer RY * 


Ru, 


| n, eee parts 


AQ... WIS 


Rules 7 practice = Al, parts. | 
L Az Aliquot part takes its name from \the Larine 
aliquet 


word 4liqueties, for (according to.Exrlid) an 

is of a, greater number, ſuch a 

kk eing taken(aliquaties or) certain times doth 

L conſtitute that greater number; ſoꝝ i an 

Kiquot part of 12, for 3 taken feur times doch! exact- 

Ty1 make — any exceſ; or defect ; in like 

manner 4 is an aliquot part of 20, becauſe 4 taken 3 

times doth preciſely _ 29 3: but 7 is not an alt 

221 r of 20, for / taken tied doch want of am, 

Py taken vice = — 9 20, {1 ee 

mentioned js by Eaclid calle 7 

. of which there will be no uſe i this 

place. 


1.1. hes the Rub of ee rect bath 1 or an 


tee t is commonly called a 

Wi ther from che great rena pra: = 
Ae in OED irs, orelſe for that + 
queſtions of this nature,ma e ) % 
more. 1] 1 and pr: ical than 1 the 1 


weng v — 8. — 
w_ 7 The choiceſt of theſe Rule of unn may 
be reduced to 3 * 8 7 5 


10 54 hip 20. 
1 the price 5 E. pounds and ſhillings. 
e under 12. 
— 8 72 4 1 7755 mp7 and penee. 
44 co fi 1 5: of —_— ſoillings, pence, 


Anh tal 4 penny. 


All which caſes with others of the like nature 
are hanitied in theip-otder; 
TV. Any even number of ſhillings is either ⁊̃ of 
u pound, (chat is 285,22) or elſe ts compoſed If 
721 (to wit 2 6.) takeũ rertaln times: ſo 8 9, is 
iniems 'df 7+ 4, (or 2 fillings) txken four times, 
in like manner 18 7, n of 755 J. taken — 
"FW hen the rice of or en integet 6f what ni 
ſoever is 2 fili $;'the price of as many In 
as one will of that name is diſcoverable at ih 
_— wit by accounting the double of che figurt 
ich tands in the Grlt place (rowards tue 
hand) of the ſaid number of Integers a8 fhillfx 
and che reſt of the fold Humber 1s pounds o 3 
yards at two Thillings" 
l ail. | 2 og wilie coſt 5877 4, 105. 
1 0. 7210 30 510% ke 
— hints 42 - tr — ne FAS, ay L 
aeg e then eſteeffüng the 
ene eg 2 Lorch 
left habd, to wit 347 as an Entire hümber f 
pounds the Auer Will be 4 15 18 . n 
Foncraion | is nothing elſe, but dividing on 


5 
F, 
oy 
« 


1 L ers "+ ewe” a Wieed , 
ry. 


27 


2809 194.8 
*} Fade 23:13 16 4 f 41 * 4 
nion wet. WF Nun! . 19110) $09 mort 
3 ao „ 2 0 22057"? lan. 2 
— 1 — — | 

. 


1 F 
Aar. 205 


I 
— Ane 12. 0 


V I. When the given price of 1 or an Integer 

is way even number of ſhillings __ than two 
ſkilings, multiply the number of Tntegers, whoſe 

price is requl , iby balf:the given number uf 

ſhilling With this caution, 15 bed the double of the 


figure which ariſeth, ip tlie plate of the 
45 be Wrirten zpärt be hi Tings, zan Jer: Ie oft os 
the prodad is pounds: 5 deftiani fed what 
2184 1 illings Nina e 
he (fo Hualrer be ? 1 j ; 1 | 

4. 5, Ulti 8 * 4 5 Wo 7. _— 
d Which is haft 1.4. S- 8 
fog e ber of ſhil- — 85 un den 

rigs \ A 2 LY — 

er d Re {4 
NY wit : e it i 
ich is x: oh be 5 ace in the produt 3 
is 4, 60 


cc apart 28 ffüillings, keepin 
| eee finez ui die 11 a3 lc 


% male, = Appendi || \ 
with three in mind makes ; laſtly, 4 thmes 2 makes 

8, ſo 1 conclude tbr Auer do the is 
87 l. 45. The reaſon of this contraction is evident 
from the fourth and fiſth rules aforegoing. More 
examples of this rule are theſe following. 


pa.” 4. yod. 
| +'« © Th...» 436 


| | -£ 5. 
— 30 4 
— — — — ́— — 


god. 1. yards 
„ 


J. - 
Anſw. 207 « 


PIT. Any odd aumber of hiking is cither 
compos'd of 22 J. (or: 24. and of 28 J. (or 170 or 
elſe ir is AN d of 771. (or.. taken certain 
times, and of 2 J. (or 15.) So 3c. is compos'd of 
25, ind 15, Alſo 7 4. 1K A of 2. tak 

three times and of 17. Likewiſe 13 4. is compos' 
of 21. taken ſix times and of 1s, | 

VIII. When the given price of 1 or an Inte- 
ger is an odd number of ſhillings , work for for hy | 

aveſt even number of ſhi illng s cantained. 

at odd number, according the geh or fix: 
rule aforegoing, then fot he ad ig emaig: 


ing, take : of the number of Integers, whoſe 
| 8525 is A (by che 10. rule of che ix 
the. preceding book. ph two re: 


dle 474 together give the K , aeg the 
15 queſtion: 


Chap l. by Ane. farts.” 3 
queſtion : ſo if it be demanded what 3344 ounces 
at 13.5, the ounce will coſt, the will be 
found 1523 l. 12 5. For if (according to the ſixth 


rule of 21 n 
* 1 . . on 
to wit f e . + + 
— when one l p —_ 
is abated from 13 the 
— number of ſhit-- 
gs) there will ariſe 
pas 5 $ z. Then ta- 
kin 3» 2 of 2344, there 
ariſe 117 l. 45. 
which being added ro 
the former 7; or 
I 


ves 1523. 12. for the er to the 
e When. 3 ſhiliogs is che given' er, 


te mumder pf nee Ng ſe val 1 equ 
or ſuch quotient. w ye he pou ic. 
. on ehre e 128 ſo 5 7 


or an Intege 115 briefef, 5 will be td {hs 2 


gen. 4 1 

— as nx 

= whatſoever. :.. ro 2 
More examples of this rule are theſe following» *© 


29 Aulu M. Apyie 

22 nn eK 3:51 L. Eo barg! i o: „ vp 
ad lli⸗ ns . flo rau: rid 977 x 51% 
tri 207 by g Þ5< } USE 1.01 £71 bazgt 


— — 4.59 , „un 


118 > id wy amt 
Vis. 8 1 

27 a | 00} 

47 dA 22 U 

————rmMmmt ml 2 

Anſw. 2931! * 180 {i 4 

= aal 


Sie Hive 22: 
"1x "When the given price of 570 5 — * 
377 Þ of pounds and ſhillin 85 or 
_y Integers whoſe price is 15 are 


UE roc 57 ſaid, BIR 1 


ſcribe the produ 


8. _ | 
een N 
Or £1 e of 
15 tha Sk. h ariſe 0 ce bel e 2. 


nts, add f 
ift be Re 


Fi 1 Aer Ado x. 


to be 934 J. 10 ot bf 
ed 2118. 


e s aillidi 10 1 0fn bo :. 
vas & A 1 9 en u! 
:noiwofo? 7 8 5 224 1 28. e — 249 
| AX ay 


Ace „ mne we } 
More Examples to illuſtrate this Rule are theſe { ö 
follgwing z © w 1 5 
WX WAN V TY. a . A* IIs 5 4 ; 


i : : 
'-y _ - * ap» * — — — — y 
* = J. ö c * 


lbs. 


i 
»-—— 


| 
1. 107 0. 504 1 
) N J. | * 1 
Ji | 1 3528. > & 7 
% 302. 8 
...e ö 
0 Anſw. 3830. 8 | 
a "eg E | 
| . $ 5374-5 2% 0 | 
| * 1 | 
31 + bi 8 8 
8 i 
| | * + >. ˙ 2H \ 
* 83 n 8 
um . 
| | N 1. 0 | L | 8 
; X. Any number of 'pence undef 12 is Icher an 
» | Aliquor part of a ſhilling, vr elſe compos'd of A- 
1 | liquqr parts theteof , Ja"3+ pence is an Aliquot 
part to wit, Zof a ſhifling.* Likewiſe 4 is 4 of 12; 
noreover 5 pence are compos d of 2 Aliquor, 
barte, td mtzef g penct Nhirbi is od img 
aug of 2 /pexerrihjch lg Gf iHtag y yl which! — 
Wwihread iy iappore by the! folld wing able E 
og 2503 Viv © 7:59 30Upile 12241 1G 2OJEDLT.CN \ 
„l ng in aide 126mup 2103 20 2771 
21 3 nds) iii 19 dme u i HE oh p N 
| bb: d you (Be 
LOT 


i £ 
CS a 


App | 


| Reef Fuſs a 


h 116.4; ; er. 270M 
7 Vip 
Pemce — — part 2 e. 
3 
— 
* x r 2 
1 2 Cor © of _ : 
r * 4 
* þ 3 ? 
GATE L . 
1 2 8. og 
3 n rare 
| | 15848 4 N 
4 2. 
"s 3 | 9 
5 or A. r: N 
928 [EE Fog 1 7 
6 2 | 
4. 7 „ 7 + T | 
, 3 : » os þ || y 
— _— G 
| Tr? $ 2 z * 
| S * 
re <: eons r. 
Mic D INF þ 2115 16 f i 
20 rr os Tag e < 
n A 0. 1 | I's ns 
7 — 2 F 
99 Inq 7 * 53400 


* x17 


"Tk "hen the gi 255 et Fer. of Tior'un a 2 
is 4 quot part a Aling; divide 

ber of — whofe'valutis r 
nominator of ſuch aliquot part, fo will the quo- 
tient be the number of ſhillings which ariſwers the 
queſtion, which number of ſhillings(when there is. 
Hahn) may be reduced to pounds by the brief 


way. 


| — o i i yo 

10 e to 
— at 2686-0unCes at 4 e the ounce will 
amnunt unto; theariſwer will be found 4441. 
4. fob fince dis an N to wis, hof a 


— divide 2686 by 3 ſo willihe quotient be 

995 or 8py 104d; which ſhillin ling bt divided 
by 204. gw ,jWjVul ty 2. 4d. for the anſwer to the 
anker . the following * 

L a r * A 6. „ 0 
2100 145 1840 8 | 
-0 2011 10 10e. — 

(nrg 10upils = 1 


085 10 q Fl dir 156) 851 4 4 
Beep e 44 on If cob 


Note kranpleg, of this Rufe ite theſe Afloinitg: : 


TH 11 yard 4 jalt 
up 25 10 A s 759 


dit 91:24 t: — mrt— * * 
126) 71 . 6 
Ge 8 . 0 | 
[ 7 7 Joe EK 
Tp . ed do 1 „ 204 | x "_ 


„ | 17 Ali, 


VI. Whiid the gtveũ pi rice of an Integer is com: 
| 1215 of aliquot parts of a hiing divide the num 
er of Jnregers whoſe price i by the ſe- 

veral denominators of rhe aliquot parts contained 

in the giver number of W then add the quotĩ · 

ent 


ents together, and the ſum ſhall be the number of 
ſhillings which anfwer the queſtion! : fo if it be de- 
manded what 2347: yards of Hinnein cloth will eaſt 
at ꝗ pence the yard, the anſwer will be found 88:4, 


o. 34 For fince d. is compoꝰd of 6 4. and 3 0 


to wit, of che aliquot parts; and g of 2 ſhilling, -F 
firſt divide 2347 by z (the denominator of the ali. 
quot ꝓart ) ſo there 
yard d. yards ariſeth 11734or 1173 
I. . „ 9. 234% 4. 64. Again, dividing 
—— the ſaid 2347 by 40 the 

. d. denominator of the o- 
1173: 6 ther _— part)there 


586 7 9* will ariſe $864 or 586 


Pot? ay rig d,which\etwo &queti- 


200 17618 3 3 ents being added tgge- 
Fo if d. ther give 1760 py th 


Anſw. 88 .:0':\ 3 884. $5.34. which is 
the anſwer of the que- 


tion. More-Examples to illuſtrate this rule are | 


" theſe. 1 


ders, by t 


* 


Chap. % Aliquot perts.. 3 295 
| . 72 2 9 - 


7 


48. —_ ' "Sx, * 2 27 =. : 
* 1 11 22 540 1 775 | 
| 130 RIS. 
180 
$ 233 57 


2c) 4015 4 4 
Auſw. 24. . 153: 0 


Il. When the given prièe bf aH Integer con- 
fiſts of ſhillings and pence, firſt multiply the number 
of Integers whoſe value is required by the ſaid gi- 
den number of ſhilſings, aqgd ſubſcribe the produ& 
as ay then divide He ſaid number of Inte- 
e ſeveral denominators which are corre- 

ſpondent to the aliquot parts contained In the gi- 
ven number of pence,and ſubſcribe the quotient or 
13 underneath the afołeſaid ptaduct of 
illings, all which being added to — ay the 
number of ſhillg . anſwers the queſtion : ſo 
if it be demanded. what 347 yards of cloth will 


colt at the rate of 24 

77. 104. the yard, --yard. . d. yards. 

the anſwer will be 1. 7 : 10 . 347 

found 135 J. 18852 J. — 

for firſt 347 bein 10. = q 3 3 ⁊ 4. 

| multiplied ee e =]. L425 
ren dumber f 2), 347 {, «|, < 173. +6: 

nag) produceth 3) 3% . 135.5. 87. 

1429 illings hen _ 


10 75 Es eh e 
19d 3 ſevera — ORs. PR. $ 
taufe' x6 4. 15 15 1 Anſm. 135 18 A - 


” 


— — — — 


= 


2s m, Fran Appendiag 


pos'dof and q of a ſhilling)the quotients will be 
£734 and 1 54, that ig 173 s. 64. and 115 5.8 d.Laſt- 
ly, the ſum of all is 2718 5.24.or 135 4.18 5.2 d 
More Examples of this kind are theſe. 
yard xs. 4 yaras 
J. 
$3780 F 


4 » 


40 e 4. 
e Aar 47955 0 4 
nne 1 
a f 6 100 
ig 2 e 
| 14. » 313 = 210 


\ 


8 * \ © f 
views Anſw. 226 18 : 6 i 8 * 
XIV. When che price of an Integer conſis o 


illings andipence, and that "ſuch. ſhillings, 
ce one conſidered do make an aliquot 32 
of à pound, it will oftentimes be a hriefer way than 
that in the laſt rule, to divide the number of Inte- 
gers whoſe value is 1 sene x 
of ſuch aliquot part, ſo will the,quortent give 
1 | anſwer 


Wc FT SY” F 179% y 


. 
anſwer to the gu n pounds and known parts 
of a — if it be detnanded what 767 yards 
will coſt at the rate of 67.8 d. the * the anſwer 
will be found 2357.13 1.4 7. For fince 65.8 C is an 
ppg SEL „ 
of a pound, I divide“ 

767 by 3, ſo there ari- J. ges 6 ? 8 wy 767 

ſeth in the quotient TOE. at 


27 bis be n. 3) 767 (25s 13 2: 4 


which ts the an- 
ſwer of the queſtion. Note that the Aliquot parts of 
a pound convenient for this rule are theſe expreſt 
in the following Table. N | 


| . 4. Aliquot parts of a pound. 1 
Fee 
Sw $4. 3 4 

Sr. |: 

e 1 

„ n 

| A | = \ 


—ůů— 


V. When the given price of 1 or an Integer con- 
ſiſts of pounds, nun and pence, reduce the ſaid 
Dounds and ſhillings all into ſhillings, then pro- 
ceed according to the 13 Rule of this Chapter: So 
$17 C. at 3/. :17 45 d. per C. will be found to amount 
Anto 2001 J. 47. 5 4. for having reduced 3 J. 17 f. 
into 77 2. muttiplygg7 by 77, and write down the 
Fe. V3 particular 


290 Roles. of kranice appending 

particular products; then for the 5 pence which i 
compos d of the aliquot parts 4 and g of a ſhilling, 
1 5 r and 1 of 517, and ſubſcribe the quotignts 
ord erly utiderneaththe aforeſaid products: Laſts 
ee) os all together the ſam is Ge 4. I d. ot 

201 4.5 4 for che anſwer of the queſtion, 2 Ut 


8 1 4. 0. 15 
Love 3 317 32. 517. 4 


20 ß - 
J. 3 


Anſw. 2001: 4: F. 


More Examples of this rule are theſe following. 


113 * 7 . 


20) 1227 22716 
Ar. 613 590 : © 


* 


by Abt bein 


"pl „ aa 0 
x ...-3 3 jou . 85 


. 


N 0 x.84=4200 
Y . 4 as 


" 
2 — 


39 WEE F & * 
* 


" 


d. C. 


QA 
wu 


— 


| 20) 4412 G13 2 


J. 


g. 


+ © 


20) ggoſo : 
& J. 


Anſw. 495: ©: 


Note, when the given price of an Integer con- 
liſts of certain pence together with 4 4.or 3 d. it will 
be convenient to take due aliquot ws of the num- 


ber of Integers propounded for a 


| the given price 


of an Integer except 1 d. and the ſaid d. or 3 4. 
then for that penny, and £4. take ; of the faid In- 
tegers propounded, and if there be yet a farthing, 
take 3 of the ſaid quotient which ariſeth by taking 
y both which quotients give the value in _— 
correſpondent to 12 d. this will be evident by the 


V. 4 


following Examples, - 


Jad 


4. 
720 = | 2160 
720 (. 180 


90 
J. J. F,, | 


39) 255] 0 (127 : 10 0 


V. When the price of an Integer is given, 
the price of many Integers of the ſame name 

ie, gry with 5 or: or 4 of an Integer is requi- 
red, the value of thoſe Integers may be firſt found 
by ſome of the precedent rules, and then for che 


Price of z of an Integer, take 7 of the given N 
| : 


j c A ty unn e. 301 


of an Integer; likewiſe for ⁊ of an * er, take 
+ of the ſaid given price, alſofor of an Integer 

rake the compoſed of 7 and of the faid given 
price: So if SEE demanded whit 34 C. 3 4. (to 


wit, 34 hundred weight, and 1 of an hundred 
weight ) 'of Sugar wi Lot ax 'T6 5. 3 d. per C. 


the An/wer will be found 167 . 484 25 by the 


ſubſequent TE is manifeſt. 


4. d. 
96 34 1 368. 
* 72.1 8 . . 6 
the quotients a 55 15 
for U C. 1 8 „0 
20 ) 33414 * 
| L. s, "2 
Anſw. 167 „ 4 +0 85 | 
a example of Averdapois greater w eight, where 
equantity whoſe price is 2 ght bor of en- 


e hundred weights, quarters of an hundred, and 
bf — number of pounds, which is not an ali- 


au part of 28 or © 0. 


. 


Ruler rabice. Appen 
— 20. 5 1 1 1 59 


1. 
4. 
277 


vs 20) 2532|2 : 3: 
ne -.4 


2 
Anſw. 1266 : 2: 32 1 


The example laſt mentioned being (of thoſe que- 
ſtions which ordinarily happen in trade) one of 
the hardeſt to be reſolved. by the Rule of Praitice, 1 
ſhall touch upon the aforegoing operation, where 

ou may obſerve the price of 218 C. 3 qu. to be 

ound after the manner of former Examples; then 
for 14 b. part of the 24-/6.in the queſtion, I take £' 
of the price of C. Likewiſe for 7 4. I take half the 
price of 14 l. and ſo there yet remains 3 %. whoſe" 
price is found by taking ; of the price of 7 . vid. 
the price of lb. being very near 7 5. 24 d. or 864 d. 
I multiply 86; by 3, and divide the quotient by 7, 
ſo there ariſeth 37 4.or 3 5. 1 d. very near; laſtly, 
all being added together, the ſum is found 50 | 
| c 


I Gap by Aue, parte, gog 


be very near 25322 5. 32 dl. or 1266 J. 2 f. 3 d. 
Note that a quarter of a farthing (or ⁊t᷑ of a pe- 
ny) is che ſmalleſt money expreſt in the example, 
and where any thing ariſeth leſs then a quarter of 


a farthing it ĩs omitted, but it is ſuppoled to fol- 


low this note t, far which ſurpluſages ſome re- 
ſpect ought to be had in adding all together: now 
albeit, in. reſolving queſtions after this practical 


manner there will be ſome error, yet the loſs for 


the moſt part will be leſs. then a farthing, which 
is in conſiderable. k 


£ 


XVII. when the price of 1 or an Integer conſiſts 
of divers denominations, as pounds, ſhillings , 


pence ; and the price of certain number of Inte- 


gers which exceeds not 2 ſingle figure is required, 
work as in the following Example, viz, If it be re- 
quired to find what 8 C. will coſt at 3 J. 13 . 71 d. 


5 per C. it is evident that 8 C. muſt coſt 8 times 3 /. 


and s dimes 3 -. make 2 4.4 5.) to whic 


Anſw. 2999 0 


13 5.7% d. therefore I multiply * by 8, ſaying, 8 half 
pence make 4 pence, which I reſerve in mind a- 
gain, 8 times 7 pence make 44. 8 d. (to wit, 8 ſix 
pences make 4. and there are 8 pence beſides) to 
which adding 4 pence in mind, there will ariſe 5 5. 
which I reſerve in mind, and ſubſcribe a cypher 
under the place of pence , again, I fay 8 times 13 
ſhillings make 5 /. 4x. (to wit, 8 Angels make 4 1- 

Þ adding -. 


in 
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In mind, the ſum wil be 3 l. 9 . wherefore I full 
ſcribe 9 /. (the exceſs above the pounds) under th 
ſnillings, and keep 5 /in mind; laſtly, I ſay 8 ting 
3 pounds make 24 pounds, which with 5 pounds 
mind make 29 pounds ; ſo that the tan > & 
or anſwer of the queſtion is found to be 29 
92 . ä rp = *1 
More Examples of this kind are theſe. 


C. bi . 4. 0 
e, 
a 


— 
— — 


Anſw. 124 : 8 0 


J 4 


III. When the price pf 1 b. weight is known, 
and the price or value of M. to wit 42 1b, )is re- 
quired, the anſwer,may ſometimes be given more 
ſveedily chen by any of the former rules, by this 
rule which follows, viz. Find the number of far. 
things contained in the given price of 1 f. weight, 
then take twice that number of ſhillings, and once 
that number of groats, and having added them to? 
gether the ſum will give the value of 1 C. to wit 
112 K. weight: So if it be demanded what 1 C. or 
112 I. weigkt of Cheeſe will colt at the rate of 31 
pence the pound weight, che anſwer will be 10. 1 4. 
pos 0%. 5 * > Wag 


Gp. l alu. 05 
for aecording to the ſaid tule, the number of far- 
things contained in 32 4. (the 


the price of z pound weigbt) „ 
181 "qheefape dhe doable Of 15 . 


7 4 4 
ſhillings is 1: 6 10 
13 Groats mage 1 4.24 
Therefore the. ſum (which is 7 — 
the price of 1 C. or 112 4b. > 1: 10 
weight) is Fo 
The reaſon of this rule is evident, for if 1 l. 
weight coſt 23 farthings, then 112 lf. muſt neceſſa - 
rily coſt 113 times 13 farthings, or (which is the 
fame) 13 times 112 farthings; but 13 times 112 
farthings are equal to twice thirteen ſhillings to- 
2 with once thirteen groats, becauſe 112 far- 
ings are compoſed of twice 48 farthings (or two 
ſhillings) and of 16 farthings (or one groat) 
wherefore the truth of the ſaid Rule is evident. 
Another Example, when Sugar is at 54 d. the pound 
weight, what is the value of 1 C. (or 112 4.weight?) 
Anſw. 2 J. 11 5. 4 d. For in 5 d. are 
contained 22 fart hing therefore (. . 
i the double of aa filing. 1 6 4: 
| 22 Groarsgmake ,. -, [> 0 7 
Which. added together give | — — my 


Om I > 3 0 


> 


the price of I C. or 118 {k,iro 5 2 XL 4 
W. 2d 12 ilk 545 5 nens 

Il When the ain oß (or allowance for) 10 
integers coaliſt or ſome number of Compeadions 
pounds not exceeding io, che gain of d of com; 
as, many like integers and known zi interet# 
rts of an integer as one will, may aud FaBerr af” 
> found verhhriefly by the follow- 9*®. > 

ing method, We. It 10% fein 3:4, what i th 

| gait. 


irſt I multiply 246 1.18 f. 10 d. by 3 (the 'ſeconi 
term) aſter the manner delivered in the 17 Rule of 
this Chapter, and write down the product wich it 

740 l. 16 5.6 d. Then I divide the ſaid product b 
100 (the firſt term in this Rule of Three) in this 
manner, vis. I divide 740 pounds by 100, which ig 
performed by eutting off towards the fight hantf 


15 1 i 3 iT, ** [. 8 U. 4. d. 2 
e. 3. 245 3 18: 10 
F Hare 297! | 7 


n ILL 


— 


20 
: CT. +5 


„Seguin wt. Ups 7 16 nec 8 


bs, WY 
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Fun of 2461.18 5. 10 d.) Anſwer 71.8 5. 122 47 


L 


KI It $1 20 Ino uns 75 
78 „ . It 
ca. - * 
3 290 4. 8 16 3 r: 
þ ; 1 1 . # 6 x 
ab 2 © 43 EA I 
* #% 
' 4 308 an => 214% >, *z n N — 
ente W. d. 198 1241 321,203 WA 
Se 18 * ” 2 — 
[4 *4 1 


the two laſt places of 74d, ſo the quotient gives 7 
pounds, and there will be a 'remifder of 40 
pounds, whfeh 40 pounds I reduce into ſhillings, fo 
there wilt ariſe 808 7. to which adding” the 16 5; 
which ſtand in the plaee of ſhiffingd, the fum will 
be 816 ſhillings, theſe are alſo to be divided by 
100, (by cutting off two places a Before) fo the 
quotient — — 8 ſhillings, and there wilFremain 
16 ſhillings, which being red 


198 pence ; theſe alſo are to be di 
eutting off two places to the right 


g reduted ro pente; and un- 
to them & pence being added, (to wix the 6 pence 
which fands im the place of 'pence,there*" will ariſe 

W 


*. 


ſo the que Jett gives 1 — * will remain 
gs pence 3, o the exact quotient or Anſwer of the 


queſtion 1s found to be 7 /. 8 5.487 4 d. 
More Examples of this Rule are theſe lowing, 


J. l, " APs 077” 
100 ... 6 .... 793 3: 12:29 
58 


4. 12435 108 S 

5 p 1 10 n 14608 
—— — . # 31 
1 49 4. +4126 N , 
2 * 28 7 
<(3 1 7? 


175 $4415} iS : FI Z 0 » 4 £6 4 64 
Folge 2 deb ate: ce 
1000. Is 8 +5 © 43 8.14 18 3 N C > 


> 7 
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wo: 21 l 40 21 ene vg > 
a 51142011. N .. oy 4 As =! 


* 91 . + w— 4.4 4 * . R be : k 
' | 
| 9 925 SIS 
g * * * — 929 * 
\ - = -* 1 * 12 „ N 
_— _— l 21905. 92 8 
* * — — — EF 1k Fa | ks 1 # * 
70 — „ 30 3. 
* 4 * 3 4. * 
; 4. 11128 bog v4 xt 


1 dl; 183 7115; 


Alter the ſame manner way this ſelloniag 
tion and ſuch like be reſol ved. vic. When 100! Is 
of Linen cloth coſt 301.18 4. 94, an is the n 


of LE? Auer 61. 24. i fob. TE 
1 


1. 
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ee ee — I I IT 
* 1 2 
* of 
. x 


R n eee * a PP” 
156 2% ff % n 
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20.18 „ 62 bnyo} zi 0 
niwollotaizoacand ug eee 
Shil. 618 | 
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x. When the er gzirrof {or allowance for 
too integers conſiſts f [ſome number. of pou 
not exceeding io, t r with ſome Aliquot part 
2 of a pound the opeiation will be little 
different from the laſt mentioned Examples 
may appear by the reſolution of the ſubſequent 
queſtion, waz. What maſt be allowed for 2156 
13 5. 44, at the: rate of d l. 15 . for 10847 Anſw. 
145 J. 11 . 64. thus found; firſt I multiply the 
ſaid 2156 J. 13 7. d. by 6 the number of pounds 
in the givem allowante 61. 5.) after the manner 
of the laſt Examples, and ſubſcribe the produſ 
which is 12940 J. underneath the line as yon ſee, 
then fince 15 5. are equaco /, together with 3 
I take. of 21561, 13 5. AA. which is 1078 J. 6. 84 
likewiſe Z of the way rt Ar 13 5:4 d. to wit, 539k 
35. 44. and having fubfcribed theſe quotients un- 
derngath the product firſt found, an] added them 

Tad 19957 7 165] 6d; for the totiſ 

wich which 1 proceed 26 in the form 

examples, and ſo at lengch the is found toy] 

de 145 l. 21 f. 6 4. View diligent operation 
g | 
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Conceruing Exchanges of Coins, ne, , 


and Mea) er. 

[ Hi 92 . 

7. He tate or p. Wich between Citing, 
- Weighty, &c. of different kinds bein known, 


Ather from fome good Author, or rather expe- 
Hence; it will not be dificuit, to ſuch as under- 
ſtan the Nele, Three to know how to excha e 'x 

iven 1 of one kind, for a quantity e 
vallie in gother kind: But nes in ſome cafes, 


the common way of woke may | be much con- 
X tracted, 


— 


3160 Exchange f Coins, Appendix!) 
tracted, I ſhall endeavour to ſhew the moſt com. 
pendious wayes to perform this bulineſs.. 

II. In — 1 . things of different kinds, 
(whether th Coins or Weights ,&c,) when two 
things of different kinds are compared together, 
the queſtion may be reſolved by one ſingle Rule of | 
Three, as will be evident by the ſubſequent ex- 
amples,viz. - 28 

Dueft. 1. How miy Riders at 21 5. 21 d. fferli 
the piece, ought to be received for 2511 6 5. 444 
of fterling money ? Anſmer,237 Riders. For the firſt 
and third terms in the Rule of Three, which ariſeth 
from this queſtion , being converted into half 
pence,the proportion will be this, 


509 . 1 :: -120633 237 


Queſt. 2. If ioo Eli of Antwerp make 75 yards of 
TLonden, how many yards df Landen meafure will ay 


Eli of Antwerp make? Anſwer 20h yards, 
100 . 75 11 27 . 203 


III. When more than two different Coins,Weights, 
Meaſures & c. are compared together vic. when one 
kind of Coin is compared with a ſecond of another 
kind”, that ſecond with a third; the third with a 
fourth the fourth wich a fifth, & c. to different ca- 
fes are ordinarily raiſed from ſuch compariſon,vix. 

1. How: many pieces of the firſt Cor. 
"mar be Yr equal in valve to 4 , 
T 
W424 2. How many pieces of the la Coin are | 

25 equal in valug 10 4 giten number ef piace 

of the firſt kind of cin. As . 


Gp eee 4 RR. fre 
An Exemple if the as * 
rz. l. of Flensa mate | 
5 n 


0 
125 ells es ow the! 
þ g ells at Freokforr Þ. 


ual jul tor 


t thote eaſie andelſken d 1 FIR 
tion ee bn arid others of like refute. Let 
« repreſent au mer at Viema; b an ell at can 
ell at Amber, and d an ell xt Frankfort „ e may. 
the fig cede = in the N de ſtared inthe fol. 
lowing order; 


; Which order of latin the ſaid len numbet⸗ 
W. terms) being obſerved , it appears that if 35 4 
accounted to bn, add 3 in the firſt place; 24 b in the 
ſecond; 3 bin the third Je in e fourth 100 C 

la the fifth, &c. then all the terms which fand in 
odd places,to wit, in the firſt, third, fifth, and ſes 
venth plages, will neceſſarily fall r the firſt 
row or cdlumr on the left heed, and All the terms 
which my in even places, to wit, in the ſecond, 
d al th places, will fall under the latter 


Theſe thing : premiſed, alt q neſtigns which fall 
under Caſe 1. — — may be reſolved 
by this Rule, tie. 

x 3 Rell 


bers i ur £t fe 1 column wit. a 5 
be Ae iec R Fong, 49, g e 5 5 25 
525000 fora Dividend; alſo if a 25 numbers in 
the latter colpmy, viz. 24. andi be "nog ag Ei 


N * laſt — & arg To for a 


Diviſor, a e * * 
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Ek 1 22 


number «> cells of Vienna 
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texte witin the 5 e ch or, ſo l 
Geng acil ariſi nſyer of the que jon. 
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1 t followeth, 
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- The fol of the ſaid Rule II. will be manifeſt 
by ſolving tlie queſtion propounded , by three 


ingle Ru es of rhree, thus, 


1 96, ene. . 8 Sue 


n. 2. 5 10% WR Are «98, ue 
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1 es, 1154. 112, 49 * 9 6 112 


. e 1 IM ee 
Which _ proporgional laſt bed, to wit, 


$9595 116112 being. vel yiewed and fompa- 


45 x1 
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Rule e expreſt ii * 
hy Note, When e fame ha 


Noſript Fearors | in the. 
ES may be canceled in 
Fro "2d thereby much Labour will ofcentimes be 


g ſpared. 


X 4 Such 
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Such Bey have much practice in calculati 7 
Exchanges, and do exactly ænow the rate or pro- 
portion between twe.differepy. weights or mea. 
ſures or coins, which they! wayld compare toge.. 
ther, may by the Rule of Fibrey mie = Tables of pro- 


ortions for the — re of a given 
quantity of one of ks 8 0 5 
gane of the ſame 2 — in another — 
Kelln the expr ot wel ropo 
Auel e very c 955 i ele unde, 
"Antecedent of « we: Zn 5 | 
ty,and the ſecond _—_ 55 conſe quent a Dec 
or elſe a mixt a — FraRional part is 4 
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of the other place, by helpof th thoſe Tables and of 
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Such which have much r in calculati 
Exchanges, and do exactly know the rate or pro- 
portion between twa differegg weights or mes. 
ſures or coins, which they! would compare toge. 
ther, may by the Rule of Tibrep frame Tables of pro- 
portions for the more. ſpeedy reducing of a given 
quantity of one kind of moght 'meaſuxe,&e. into 


uantiry of the ſame yalue in another kind of 
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| Chap. lik «nM; Weights, and Meg es. 393 . 
nue uſe of the laſt mentioned Table, will be ma- 
nifeſ by this example, vic. | 


In 224 l. eigit at _— how many poubids 
ae 243-256. 


1 4 Seek in the Table for Hamber, ngpand ight againſt 
10 11 will find 1.0865 8 oy that-1-4b, of 


Fs | 
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awbxrg makes 1.0865 . Aver ; therefore 
5 be multiplied by _ 1 will 
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. Table for Jha Redulion org 70 5 
on Meaſures of of divers reg. 
Cities , hf rem "TIEN 


1.57 
linnen, 1.8 


Venice lk: 1.96 
Loucques 2. 
Florence 2.04. 
Millan 


One ell at Leudon, makes at 


1 Table. © 


Andobexia .36ay Vares 
\ Granado 1.3625 
Genes 48083 
Sarggoſa 55 
Rome 56. 
Barſeloma 7125 
l Valentia 1.2125 
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One Ell at L8ndon makes at 
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7 Sint f. 35 3&3: N 
0 . Lithone Js. | 5 
Caſtilia 1.387 >. 


The uſe of. the aforeſaid Table will be manifeſt 
by the ſubſequent example, via. 5 
In 325 ells of Londa, how many alls at Antwerp ? 
* Anſw. 541.645 ells: Seek in the Table for An. 
zwerp, and right againſt it you ſhall find 16666 
which being-multiplied by 325 produceth 5 645 
ells of Ammerp,as by the operations mariatett; 
4 1.6666 ... 323 
be. 325 | 
83330 
323332 
49998 


541 | 6450 *- 


— — 


— 


A) Table 
ſores 


— — — 
— 


'. remarkable places to 


for the ReduRion 'of the Mea- 
of divers forreign Cities, and , 


Engliſh Elli. 
„ | Amſterdam af, 
3 | Antwerp . | .6 | 
Fridge. > 6097 
= | Arras | | J 606 * 
"© -- | Nori 12 | 8 
< Colen 8 4807 
| Liſle Mr | 2 16024 
Maſtrich. | =: | :.6369 | 
BOLD 1 Frankford E 1 4792 b 
2 Dauſicł. | | 1 7228 
<0 ? Pari > 41.0526 
2. % Rovar . 9708. Þ 
© 7 | .9836 | 
1 „ Es [I ; 
2 - innen 5 
— Venice Fſilk 2. T 1 5 
8 Lucques f 5 | 
2 Florence | 4901 
& Alillan ; | 04347 | 
© Y Leghorn | | 5 | 
4 


— = — . — ll th 


Wy 43 7 
N * | 
21: 00 1 1 f 
N 55 5 Ws "Þ Ti] 1720 T S111 1 

(Crate N „7388 Ty 


2 ge Palm at Semi engl 4 a 


4 * 


Ves 5 1. „an 1 

[i i ti Þ e 19010 J. 1 nf, 1 

8 19 | 229 1, 1.405 10 U | 
HO. e 4 Wi 1 Ix, N 1 8247! 251: 1 it 
* 8 1 | b PE 
nayy $390 an! FbbE NE * wo 5 — 4 


The uſe of the faid Table will be manffelt by the 
fubſequent example, vid. 

In 730 Aulnes at Lions, how ifiafiy efly at Zon- 
don 7 


nſw: 218 cal. geek in che Tabie for Eton and 
fine igainſt it voc hall 7 8836 which being 
multiplie ſled by 730 produceth 718.928 ells of Lows 
diu, as by the operation is manifeſt. 


W | 177 485. 566 


739 


— 


295280 
— 


7ig | 0281 


— 


38 Exchanges Coins, &c. Appendix 
wot that one and the ſame kind of Weight or 
eafure;doth ſeldom vor never alter from its pecu- 

lia e the Kingdom or Common wealth, 
where t or meaſure was Brſt bſtablihed; | 
but on dh the e kind bo money doch often rife 
— fall Wirt. v — . Je. ts d fa which 
err. 5 ee ſpaſed r ating Deci- 
for. Ci 15755 nee om lig t co luch 

7 be rh darn Aa — and wart — 


Lade 5— 5 — in thi $ bje megrer, I ſhall\lyrvinſert 7 a- 
ble, in U om eſtare-> 8 10 find it the aforgſaid 


of and Irefe} the Rewder\fgr further 
2 100,20 45 T: ables in Rider Dat „Fon- 
5 —— a 'Meaſares, both antjent 


d ASNesa:! 5d iw 91457 bin 213 10 T 

: | LAY e214 M62 2 Jil DD, 

A 38 211: 7A Won erer \. 3K 2 n ON al 
| $ vob 


Zul ol fine 1 Se ba lach Aro 3! Aal. lg; y 

10 ell; 85 0 81 335: 1074 ory yd lig! lum 
22 Mm 21a 21240 au Y + EF, * 
| 


o8y D888. . 


en 


181. nongd 


3 


27 f1 0393! fy 
1 


er A Table: > 


399 


227 * ver NN 


CY 
„ „ ͤ he th. i. 
4 5 4 


— 4 


TT TT yo er 


Laxdoy doth exchange with 


Ta Canp*4 


PD 
— * 


Lyons 
| | Rows © 
; Gena 


Millan 


Venice - 
| Florence 
Naples 
Lecobir 1 in 


Valentis 
Far 
— a 


{ Lixborn 
Balla 
Jer 1 
1 
E (7 704: 


2 


1 * * 
54 


| Placentia Perl. 


x nt! 5 


744 


"350 Eeſturus of Tare, Appetidix, 

| Londen exchangeth in the denomination of peuce 

a all other Countries, Amvery and 

, —— l Countrig f Flanders an 
cepred Wirk which vgerh'by the 


gu * of . * (or 1 y 


—— —— — — — 


LO ITY 


CHAP. IV. 


Fr ad; c al Oefen, about various things 3 
vir. Tare, Tres, Loſi, Gais, Barter, Fa. 


f, and Atafering of T; apeſtry. 


of, * N bbs trade of Merchindize ther 
ny gs arè in uſe var iqus allowances, 0 
oY 


of abatements, known by the names 0 
| 2 e & c. concerning which 

mall a fe examples, whereby 
cher enden Ari oe» 56 will eafily: ſce , tha 
chere it more difficulty in the name 8 in the 
rhing- ;\for the rate; qr proportion agreed apon 

n unF7zallowance or abatement, (be it called by 
what.name focver) being once known, the Arith- 
metica[work will quickly be difpatchrt by the Rule 
of T brex, or elſe; by that 4nd ſome of the former 
rules matly uſed,as wy partly appear by the tol 


jontagyncſtionn * 

ofa Factor buy- 
: Cheſts of Sugar 
d A. B. C. D. The 
gol weight of each 
Cheſt in Averdupois grea 
er weight is as followeth, 


F 4 3 j = ” TP i 1 ; 11 . 
2 — 
r PH 5 770 
% 
* 


The total groſs weight. l 13 


Now ſuppoſing the Tre or weight of each 
Cheſt, when it is empty, to be 37 l. the queſtion 
is what neat weight of Sugar will remain,when the 
total Tre is ſubtracted? Anſw. 43 C. o q. 5 lb. 


C-- 4.1 | 
Wm 44. 1 .+ 13 - the total proſe weight; 
— TER % che total Tere. 7 
Rem. 43. 0. . 05 the neat weight of | a. 
| Dnueft. 2. If from oo C. qu. 21 lb, weight , 
Tare F be ſubtracted after the rate SY lb. per 
C. (or 112 l.) of groſs weight how many C.neat will 
remain? A»ſw. 867 C. O qu. 71 U. gm. 
I. The groſs weight being converted into 
pounds by the 6th. rule of the 7th. Chaptes of the 
preceding Book, will give 110985 !Þ 
II. Then by the Rule of Three, © 


"ty 


"+" $172.14 37 110985". 138734 0 
or 8. 1 11098 13½%% 


J. 3 III. Fran 


* 


22 Of Tue Aer, Appendi, 
TL | 3 0 
III. From 110985 the groſt weight. 
Subtr. 1 9873 + .the Fatal T. 


1 Ib 
11 qu. . 
"OR ren „ 


Note, when the number of 4.19 he. ahated 
for Taære, is an aliquot part of 112, as ift the la * 


tioned example, where 4 be e peppi. 
on ee * 4 9 


rr . oy eg 
CLIENTS 


m * a — 
— — ———— — 


3 ˙ 151 - load ot r AJ? 


. . 7 3. ID 
2 of 39 = . 0: wy 3 
* 21 Ib. 00: O: o21 


WEE” _— 1134 "55g 


AS 87 Oden 


wh poſe. a hos Cixy. there is i 
A 1255 _ re 3 


2 Aize 509 weight , to allow or caſt in as an 
ply do the Eo th peg ht for. ever 100 4%. 
Nelke that 100 d And int fa Proportion. for. 
a — or ye. quantity... No if. a Merchant 
buy 1175 b. weight © ſome commodity, and is to 


be len b en x the aforeſaid rate, the 
par gh is 5 eight ought he to re- 
ceive in alf PE 122216. weight, 


100. 104 :: 1175 . 1222 
1A. III ” 7 This 


- 


| Chap. IV, Loc and Gain. 33 

This kipd of allowance is commonly called Trer- 
' 2neſt. 4. Suppoſe a Merchant hath 1222. Kl. 
weight of a certain commodity , part whereof he 
bought at a certain rate per * the reſt way al⸗ 
lowed to him or caſt, in as an Serplus, After the 
rate of4 lb. weight for every 100 V. weight which 
he bought; the queſtion is, to know how man 
pounds neat weight he bought? Auſw. 1175 2 
weight. „„ 

104 '. 100 U 14 : %% 


This queition is the converſe of the former, and 
ſneweth how to make abatement for Ty. 
Queeſt. 5. If from 55 C. I qu. of groſs weight, 
T are is tu be ſubtracted atter the rate of 16/16. per 
C. and from the remainder Tret is te be abated af - 
ter the rate of 4.16. per 104 16. the queſtion is, what 
the neat weight is worth in money after the rate 
of 8 J. 8 fox every C. (or 112 16 Auſw. 3 821 1. 

a F 


I. The groſs weight.in . is 6188 J. 

11. 112 . 16 : 6188 . 884. 
or 7 1: 6188. ,, $34, 
III. 6188— 88425304 | 
IV. 104 + 100 ;: J 5100 
V. 1432. 8. 3: 1100. 3821 


Queſt. 6. A Merchant .bath bought 
Linnen cloth at u s. per ell, which pro- 
ving worſe then he expected, he is wil- 

Un to ſell. it at ſuch a pxice that he may loſe pre- 
ciſehy after che xate Of 15 1,.. for every 20 {, chat he 

laid out r queſtion, is to xnow at what price he 
dught to ſell the ell, that the proportion in 2 
1 2 | al 


Of loſs and 


gain. 


334 Of Loſs, and Gain, Appendix; 
ſaid 4 may be obſerved? Av. 10 x. 1 4 
per ell. 


I. go = a 
II. a 185 i lot pence. | 


| Otherwiſe, 


A 


| 20 1 2: 11 . 4 
II. 11 — = 107 


Lyeft. 7. If 100 lb. weight of any commodity 
coſt 30 . at what price muſt 1 U. weight of that 
commodity be fold to gain after the rate of 107, 


for every 100 laid out? Anſw.3 N d. per lb. weight. 


I. 100 . 110 : 30 33 
nen : 2. (or 35 d.) 


weſt. 8. A Merchant ſelleth a parcel of Jewels 
which coſt him 250 /. ready money, for 359“. pay: 
able at the end of 6 months ; the . is (his 
ſecurity being ſuppoſed to be good) what his gain 
was worth in ready money upon rebate of intereſt 
at the rate of 6 . for 100 J. for an year? A. 300 l. 


$59 — 250 — 309 
103. 100; : 309. 300 


Ausl. 9. How 1 much * r at 8 41 per 

of Barter. Ib, weight may be bought for 20 C. of 

Io bacco ary . ber C. Aue. 1800 th. 
weight of Sugar. 


2 WHEELS eee 
# 02. * * , ; 5 
1.3 +. 2 : 3 60,, 1800 


Fhap. IV. | Barter, and F aForſhip. 33 8 


* — 


 Ozeft, 10, A. hath 100 pieces of Silks, which 
4 but if per plece 8 as lp he 
barters them With B. at 4 U,. per piece, and.ar that 
rate takes their value of B. in Wools at 7 J. 105. 
„r C. which are worth but 61. per C. in ready mo- 
ney, the queſtion is to know what quantity of 
Wools payes for the Silks, and which of the two 
A. or B. is the gainer, and how much? Anf. 534 
C, of Wools payes for the Silks , and A. gaineth 
20 J. by the barter. 
I. 7z + 1 :: 400 . 537 
II I . G :: 533 . 320 
- Tor 71. 62: 409 320 


So it is evident that the true worth of the Waol 


| which B.deliyered was 3 20 l. for which he received 


only of A. the worth of 300 J. in Silks, and there- 


fore B. loſeth 20 J. by the barter. 


2vefb. 11. A Merchant delivereth to bis Factor 


| 600 l. upon condition that if the 


IJMI 


Factor àdd to it 250 /. of his of faforſbip. 
own money,and beltaw his pains 3 rig rules for 
ln managing the whole ſtock, he compulingsf; * 
ſhall then have? parts of the to- 19, and 20.ruls of 
tal gain. The queſtion is to know - the ſecond chapter of 
hat ſtock the Factors ſervice h 4ppendis, + 
was eſtimated at? Au. 1 0 l, | 

" I, The Factors part of the 50 being z, the Mer- 
chant muſt neceſſarily have the remainder „which 


4 II. . 4: 600. 400 N 
15 III. 400 — 20 * Weſt. 


* 
- 


. 835 e. Sppendiy 
2 . 12. A Merchant delivereth to his Factor 
320 l. and permitteth him to add to it 64 J. of his 

own money, to be employed in traffick; and by a. 

greement between them the Factors ſeryice is eſti- 

mated equivalent to 2 certain ſtock; which is 
that if the total gain be divided pro ortiona 
according to thoſe thyee ſtocks , the Factor is 
reteive + of the total gain, in conſideration of the 

ſaid imaginary ſtock (being the valuę of his ſef f 

vice; ) the queſtion 1s to know the fpll-yart of the I} 

=_ belonging to each, and what Rock the Fa. 

rs ſervice was valued at ? Auſw. the Merchang 

2 of the gain, and the Factor 4, whoſe ſervice waz 

valued at 96/. ffock, ip" 


I. 320 + 64 = 384 
. 


22 


i 


3 
III. 64 = Ferie n 
. 96 1 | 320 * 1 1 17 

$09 « 1: 160 4 | 


Leſt. 13. If a piece of Arras hangings, in thy 


. 


form of a 0 ſquare, hath for it 


1 


Ta length Er yards Englit,,, and breadrh 


EK. - --4 yards ; how many, ſquare. ells, og 
ſticks Flemiſ are contained in that pigee, when. the 
leggtk of a Flaig ell is equal.to 4. yard E 
Anſwer, 44% ſquare ells or ſticks Fleyyfb,. 4 

Foraſmuch as by. ſuppoſition , a E/ewifs elLin 
length, hath ſuch proportion to an, Eng/ih yard in, 
length, as 3 to 4, and conſequently the ſquare of; 
the one to the ſquare of fo other as:9 to 16. 
| 3% = 075 "— coherfore 


: * k — 
4. 


\ 


| 24 of . 337 
erefore in a direct proportion, 28 ꝗ is t016 ; ſo 
js any given number of ſquare yards E to a 
number of ſquare ells Flemiſh, Which will take wp 
equal ſpace with che ſaidſquate ells Exgliſb. Al 
rtion, as 16 is to g, 01 is any gi- 


in a direct p =_ 
vin nende q uare ells Flawi& to x number of 


ſquare yards gib, which will take up an equal 
e ſaid Flemiſs ells:therefore to reſolve 


| | ſpace with 
. - wad. firſt find. the number of 

| e yards Eg contaifled in the ſaid piece 
* of Arras, by 2 the length and brradth 
1 wards mutually one by the other, then proceed 
cr cvs to the aforeſaid Ing! 5 ſo the 
| work will ſtand thus, 


1. 6K 773 25 {qiiate 1 eds Eid. 


I. 9 25 - 443 tquare ells Fu. 
5 Other 2 [ 
verde! 1x5 in levprt 


ive 
e Three in Plowifh 205 84 length. 


5+; givds for the — > 
5 elfs Haase ny ſquare yards 


Pals (RH Euhb give in 8 Mere. 
Ther mr — rodudt of the, ſaid 
8 AS Ges. 4 Fa 
oa Af X pitce of, 7 7 5 in the form of 
de ir length 185 ht 5 Flemiſh ,, and i la Fa 
A 
Engliſh ate rin: H dh th ie plecl, when 4 clls 
e pgtk are equaFto 3 740 ane 
ied A 2 


IN 
1. 1A 667 
it. 16 Dus „ gbr. wh 


+ 


CHAP. v. [xp 


Concerning the Intereſt of Abe and | 
canſtractios of Tables 10 pp. 15 


N reſolvin ueſtions concernin inter 
92 money, Fore things are to be wot — a 
to wit, firſt, the Pritcipat; or money lene for r gal 
or intereſt , — „the _ for which the 
Princ{pal is lent irdly, the rate or pt᷑o 
teh che Principal bedry to the ſum 2 b prit 
cipal and intereſt, and reg, the intęreſt it ſelf: 
So if 109 J. be lent upgn condition that 166 “. ſhall 
de repaid at the end of a year”, the (aid 100 J. is 
called Principal ; the rime for which. rhe ſaid, prin 
cipal is lent is one y 585 the proportion wil 
— principal bearkpg dhe ſum of the principal a 
intèreſt is ſuch as 100 hat to 106 Kally. 15 12 
tereſt it ſelf iss 14. Dt # | 
II -lntereſt is either mple or Com 


111. Simple Inrettf 1 10 e 
computed from oe por pal on 5150) 109 0 


lent for two years, the limple in eof 
the rate of 6, Poune fo oe 155 pou ere jo yer 
be 12:pontids, viz. 6 end du haps 9 
end, and 6 pounds due at the ſecond. cent 
5 Compound Intereſt is th lg 5 ariſe 
from the principal, and alſo fe the inc 
thereof, and theretoxe it ierallediggeteſ upon} in- 
tereſt: 50 if 100 pounds be lent and forborn 3 
2 _ compoung interelt thereof is to be com. 
puree 


9 | Chap. V. Intereſt, ' 339 
7 | puted aft e rate of 6 pounds for 100 J. for one 
; | year; therEWill ariſe beſides the ſimple intereſt of 
the principal for 3 years, the intereſt of 6 pounds 
(due at the firft years end) for 2. years, and the in- 
tereſt of 6 pound ( due at the ſecond years end) 
for one year following. | 
FV. Rebate ordiſcompt 05, money is, when a ſum 
of money due at any time tb come, is ſatisfied by 
the payment of ſo, much preſent money, which if it 
were put forth af a certain rate of intereſt for the 
laid time, would. become equal to the ſum firit due: 
So if, 100 pound be due at the end of two years, 
and is to be ſatisfied by the payment of preſent 
money upon rebate, after the rate of 6 pounds per 
centum, per annum, ſemple int ereſt 8 there ought to be 
ſo much ready money paid, which in two years af- 
ter the ſaid rate of intereſt would be augmented 
unto 100 J. In Hke manner if the rebate or diſ- 
compt were to be made after any rate of com- 
pound intereſt, ſo much ready money ought to be 
paid, which at ſuch rate of compound intereſt, for 
the time agreed on, would become equal to the ſum 
firſt due. Examples of the manner of computation 
by rebate may be ſeen in the tenth and fourteenth 
ales of this Chapter. 


— 


V. In the taking of intereſt, or uſe- 


lent, reſpect muſt be had to the rate 


now reſtraineth. all perſons from ta- 
| king more than 6/7. for the intere 
or uſe of 1001. lent for a year, but 
what part of 641. may be taken for 


the loan or. forbearance of money 


limited by Act of Parliament, which 


ber. bor 


The for oF 
apem which the 


Rules for com- 
t — Fog? 
grounded, 


the intereſt of 1001. lent for half a year,a quarter | 
: o 


. - 


$40 intereſt Fend 
of a year, a moneth, ot Any other, f A year; 
is not expreſt in the Act In cis _ refore we. 
ruſt odſerve cuſtom and daily practicę, ſo we all 
find tllat 3 J. is uſually taken pores half 2 in. 
tereſt off. ane for a quarter ear 


— b which practice, this followin SF ogy! 
(which is the ground or reaſon bf the common 
le intereſt } "ſeems to be 


rules for comphring 
aflumedfor a ſafe expoſition of thé Statute, viz. 
ThatTuth proportion as the whole yeat, (ſuppo oy 
to conliltof 365 dayeg ) huth to any propou 
ſpace of time more or Ieſs than a MM N dach pro. 
— any int oy oy {not Ry ing the — lis 
mired 'by the for any Princy oF lent fora 
year, ou to 4 to che intèreſf of the ſa 
Print fot the time propounded: Thi Analdy 
bein Nantes” the manner of computing ſim 
intereſt, for any Principal lent and forborn = 
time p anded, will be ſuch as. . cxprelt1 in = 1 
two Sections. 
1 2 "The Teeth or — — of 100 / principal *. 
fey For born for a year being known, che intereſt 
bf any ther DA 2 thoney for the ſame time 
tnay he found our by ondlingle ugle Raſt of Three ; fo 
as 1001 rincipal, 1s in pro n to the inter 
t 17 any other 7505 to its intereſt; 
So if it 3 will gain in a 


ear echt rate of 6 io 100 27 , * year, the 
" Anſmer Will be found to be 16 l 4, | 


. grande 1412 Pa ts a. 2 


400. .,6 : 270 16, 2 (ot 16 40 


4 ſecond Example, What is the intereſt of 175 f. 
"18s, 1 4. for a peak ar the rate vf 64, for 100l. 


for 


5 — — 5 


8 


"tip. v0 n 341 
for a year di 10 U 111 f, d. 4 by the fol- 
low ing operation, ( wirichcis performed after the 
practical miner delivered in the nineteenth Rule 
of the ſecond Cha pter᷑ of chis Appeudi xis evident. 


e e en = 15 0 J. 1 . 


1508. 
100. Ct 171 "+0 (10 } 11/4157 
\ + 14415 e 
ile by Ol 5 ny Hh 3 * 
en ile f 
. 10 1411.18 8 1 S 
28 CORY 15 
e 
1718 3 3 * 
; 5 1; 12 | woes 
© ME bg. .. 
EN :; ' 7d 7%HIQ! ONT 9 


VII. If the imereſt of 2001 principal for Gd { 
whole year, or 365 dayes be known che ſunple in- 4 
' tereſt of any other prinripat,, for any twahet!'of 


dayes more ot leſs than 365, may be 77 
the following Rule, vi- ele 


Multiply theſe chree numbers iccording co the 
Rule of 3 Mnhiplication, a 


to wit, the | ar intereſt of 00 f. 2525 br 
for a year, the prificipal, whoſe in- purng * 
tereſt is required, and the number of d 725 * | 


dayes prefer 4, feſer tying che, laſt 
EY 5 


roduct 5 a Hier ſo mul- 
ply 365 by 100 and reſerve this 
ha he ques 
: N — 166 ( 


Diviſor; Laſtly finiſh Diyifion, bo 
tient be the Aoverels 6 or gain 
Note bexe i chat che tw peiotip 


afid the orhe pro oufided, are up dfe 
— ncinge eauminerion f ſo 


342 wy Append, 
required will be of the. fame denomunation with. 
the given intereſt of ioo . 

For an an le of this Rule, let it he required 
to find _ e — — for a week, or 7 
dayes, at the rate of 6 1. for 100 J. for a year, or 
365 dayes ; Firſt mp]tiplying theſe three numbers 
6, 400, and 7 continually, (viz, mulciplying 6 
400, and the product thence ariſing by 7 F the | 
product will be _—_— a Dividend, alſo multi- 
plying 365 by 100,the product is 36500 for 2 Di- 
viſor ,. laſtly, dividing 16800 by 3 ＋ om cy- 
phers at pleaſure are added to 16800) the quoti- 
ent, (according to the fourth Rule of the 27th. 
Chapter of the preceding Book) will be diſcove- 
red to be this decimal. 4602, which is equal to 9. 
2 d. 1 farth. (as will appear by the brief way of va- 
luing a decimal fraction in the fourth rule of the | 
26th. Chapter) 

The reaſon of the above mentioned rule for the 
com of intereſt for dayes, will be ma nifeſt 
by this following way of ſolving the fame queſtiou 
by two ſingle nn S. 


P 


. 11531 — 

ee * 100 4 

BG . 6'x 400/77 6.5 0 
"az 0 100” IS TIED 305 x 100 


Whickfourth ee in the latter Aue 4 
Tre, to wit, 65 - 42 =, being well viewed, 


the truth of the —— before Saane, -will be ma: | 
nifeſl 07 bo ut ir bob: 
eee ralgar-eerror: in: computing r 


Chap MA Bac 1 3 Fe | 
is difcovered; for ſome argus this; 6:4 ür the i in. | 
tereſt of 1064, for cio fr > went go (or 7 


of 6/.) is.” re fof ca monerh conſe- 
nent ly 755 een ot ſeven 8 7 


e ay 6570 Tome e 
115 


mann 
ding Rule by ; 5 


ſwer fou the proce 
hear, which by he ath 584 N from bepcakig 
for 2 part jr 


(or rather miſtaking) of 48. d 
the number d dayes in a — when indeed che juft 


t part of 365 dayes eonſtſts of jort dye * 
e the help of eds decimal i 
of a' poun 4 ble? N As, angus 
which is' ray: near te: ititebeſt' or nothin 4 
fas ER 1 day at the rate of — 2 
beg tal wilt appear f 

* the! preteding rule )the intereſt of Tis: 
ay principal, ſuppoſed who Junds serial, 
parts of a pound) for any n r of dayes pro- 
pounded; avthe ſaid rate 6f inert, may be fond 
out by muſtlplication-onely;-4 Fir multiply: 
the ſaid decimal . 008 164383 by the \pridcipat 
boſe inttreſt is required, theu multiply rhat pro. 
duct — of dayes propoutded, fo fhall 
this laſt product be the tntereſt required ( but it: 
thefe yr” 3 rone reſpect m de dere the 
. — places in the products; according: 
to the ferond ani thir i rules of the 26th. Chapter 
of the preceding Book, ) for example, if it be te- 
red to find che itrereft0$1000 /. for ir daes at 
rate of c c. per tha Anſwaviil be tound 
ea „r' * 107. . ber a tothe 


-_ 3 1 8816430 


* 2000164383-26: roga@s italic 2334 Þ. 6. 
Nut at zudthèr rate of intdrelt; 4 pecufiar decimal 
laſte d Wr the frid DÞoI6458%/ Cie feryes ohe? 
ly tos e 36> lt Be fob our by the 
t Ay 12 befoctrhe latter rule tan take 
= Fexſon of whictr latter rule goth alſo e. 
1denrly*+ riſe fromitwio gle rulef of three. oy 
Wien an Annbity payable yearly isn ar! 
162189 ©; vob rear foganonumber fears, and it 
The % dc required tu know what the ſame 
rc eil 209965 unte, Hmple intereſ 
arvel ad n being-computed for e particular 
ae of Yearlypayment, from the time it bes 
fm m came de ugtiſ the engt the term 
Nen u of years, we wotk willbegs. in this 
fOrro ping rample, us If an Annuity) or years 
ly rent of 134 /. g gibe all forborg ill che end 
df 4 y Wharayill it then amount unto, ſimple 
inzetzeſtheing allo edat che rave, h G per. cent. pen 
auyers for gach years Rent, from the xime on which 
it Mas due; until che end of the ſaid, term of four 


years 2: : Ap(w." 586 1 ESE. 6852 dl ethinzh * 
It is ctident by the queſtion, that at the rate o 
intereſt prbpounded, there muſt be computed the 
intereſt)of r 344. 10 £56:43(due at the thirct years 
end) forofle- year, ¶ toit, the fourth year) atſo! 
the ĩntereſt of thiedike ſum due at the ſecund years 
end; fat tuoyveats, to with the third au fourth 
yeaxs) dite uiſe the intereſt at the; dame ſum dug 
at the firſt yea end, for chree mars, te wit, — 

ſecond, rhitthand fourth years) all. whizhcinter 

being adde ca the fam bicke four years : the 
total ſum Will ſhew what the ſaid Anmuigy avilb as 
£2 74Dd1 069. £4 mount 


| 


| FEE Loeereffs. 


nount uno at the end of the laid term of EA 


2 * Explitation. o: . COL 

ie 7 10 b*% a Me 2175 f 
* \ The, tera. ok NET ($6 Ini 1 
& | 197-64, ben, he, . 5 484481857 
2 TIS 3 :CQMO JF a dad 
de fo oP tes ver „ e bs tn 

ey cent, (t 9607 0 mes PE. 8 . — 21:48 0 
LE 1341, IOF, | TT TRI i 
K. All whit ch added t toge⸗ 2 thivr s 
er give the e e . 58g 185 Ke 
. the queſtion, to Mit.. > 305351 5 be 20d 


u. Whewiris: required to! find ou How- much 
$ } ready money will ſatisfiroa Debt — It 907 
the end of any Ipace ot — 

1 tome; by tebkting or diſco 

: given rate-of6 (imple imete — n 

0 de effected by chis *Calogobch ic Pirſt 37-0279 11! v7 
N find out the 3nttreſt of 00 3 rate of 
intereſt, for the time — obs 2 —.— i to 
de paid beforehand „then adding the intereſt ſo 
found to 1001. make. alwayes the Jum of'vhat ad- 


_— 
— 


dition the firſt term in rule of — zoo J. the 
ſecond term; and the e to be ſa- 
| 


wm 4+ % 


tisfied the third term; laſtly, the fourthpro or- 
tional F6hfid out by the ſa File of Three ſhalt be 


the ready mone ande tro be paig in ſatis 4— 
&iort 0 of ph Hed pro 87-16] e BIT A 

#6 If Labs 787805 Ie thb 

dos ach ney 


x. 

end of A year to come, Bow 

will diſcbærge ghat debt d rebaring. — — 
ing at thecrate of —_—_— Jer aun Rast. 
** 5. 


%. 


—_—_ -- ww RY TT Hye Yo 


* 


* 9 


; * 
* 
* 0 


705 Intereſss. — | 
81 2G ver dur a foe by this Rude f The 
106 . rob. $:#:400.4. 9443396 + 
That's t6ſay'if 106 U cp is con ord of 20 
ptintipal a ad 61: int fon 8h 1 
e fotboru for ⁊ 1458. ) proc ow b 155 
| en fer x year dork. 100 l. (compo $i 
- cipal and | ingerelypracesd from? 455 10 150 1 
(or $41] 8 .f 4. ery) y) neat) 'princi ove 
therefore 941.6 . 954 tn read — ls of equ 
val e with 100 / due at 905 of 45 on to Fs 
theſaid-g4; 4.65. 9d. be purk Forth it inet 
for a year, at the rate bf 6 per cem per annum, 
vil nz 13 5. 2 d. very near, vhich do gen 
with the Taid-,g4 //6F.coþ d. makes; — the 
8 | pounded t> bo diſcharged byrebate⸗ 
| Af Sou. b payable at che end 
to come h much preſent mont y 
wt cha ge thelſaid debt. 1 — che 
rate: f Spi K 1 Anf. 148 U taht 


944 $286 ng operation is manifeſt; 

©? 1919708 ang ay * f rod bi 

b A wy adde 29 ets . 0 111004 
41. e 1716 As * 0 92113 N11 7h 
| 4-1 1 . To 30 54 455 5 7 „nde 

5 1609 dp 21 125 70 „ * 1 
. d 81 wel 199-3 7055 . 20 


V nom? * 7 2005 


This ies a 5 Fir Lb 


1 . hG3M4yes:s 4 Sate of 
ſaying En. (or 6 
592 ee. es gainddu/w, 1851 
vx 64 Di Theo adding. fad 1-2 0-209, a; 


neere? 


— 


:!: Tʃ¼e᷑½¼g᷑ ]⁰-ͤurj; 25 


p | \ChapsV- Intereſt 


the brief way at the end of the fourth rule of the 
- 26th. Chapter, will by inſpection onely be diſco 


propounded. 


E 


by a ſecond Rae of Three, if 10112 l. principaband 
intereſt, Payadle ar the end of 73 dayes to come, 
be equivaletit to roof. ready money, what ready 
money is 7501; 10 5. (027505) payable at the 
end of 73 dayes to come equivalent unto ?. ſo by 
multiplylng and dividing uccordirig to the rules 
of "Deciitia} mulriphcation and Diviſion , (ex- 
plained in Chapter 26, ahd 27. of the prece ing h 
Book) the quotient or anſwer of rhe queſtion wil 
de found? 14857 154. char is, 148 L. TA. 35 d. t 
(for the decimal. 7154 being valued according to 


vered to ben. 314 which rule Iſhall here once 
f6r all, adviſe the Learner to be welt eee 
eee eee ee e ie iro n Bree 
N 91 f The prof. 122,01 bobbe egi 
234 nn, 203 10 071047 1998 +7 UBS r 
1"Seek (by.the Rule of Three ) what the ready mo- 
dey fond e ber fd l An in Sünde time 
as it is paid before hand at M rat of intereſt pro- 
pounded, tlie / ha ving added this gain eo the fajd 
ready moni if; the ſum da equal to the geht firſt 
propounded to be ſatisfied by rebate, the ready 
money was rigtitly found out.. So the laſt example 
will be chusqroved, rann dor * 

*: 17> $208. O0L,55..001 » I 

+ Crepales of :: 501 11.8 | 

1007443! :. 148.7166 ( 17645. . 
Which fourth proportional 1.7845 bein added 
to 148:7154,the-ſum wy 150.4999 + which doth 
not want a farthing of 150/. 10 s, the debt firſt 


Z 4 . when 


348 — Appendin. 
II. n it is required to, h ne 
Worth ef an Au- rebating 
of, the prefer or diſempting at a gin rate of 
ook of. 2 ſimple tintereſt, the operation wilf* 
engen A be ain the following example, via 
Gen named How much proſens money; is e 8 
ä 110{:i+; lent to au Annuity or tent o 100 
per annum to continne five year e (bare, ing 
made at the rate of 6. for 1004; ſat one year 
ſimple intereſt ? ine 42.54; 38.45 9 010 . 
o_ 1b n 30 4.7} „ 8 b \# 
Ttos manifeſt that; thede: mul be computed * 
preſent veingh af ioo lntuę at the firſti years end 
alſo che pteſent wort of of. dug ax.the ſecond 
years end, a td in likemannerfartheybitd, faurch 
— fifth years; all which particular preſent wonthe 
being adde d together, the. a che Kan or ſum will 
be the total preſent worth of the Annuit 45 to wit, 
2 


in EC Kaim ble abo pn 385 255 


141 E 8 


that 15,423 185. S very near ad ty 6. ps * 
hk operation by -dediq 2k Cebit ill comę 


os, to the rok will as f — 


» * 27 ko Þ * 232110 2401 9h; 


2a Hatz: 1. adhere air ev 1 
I. | 106. 100 :: 100 , u. 


2. | 112 . 108 :: 100 . B9,28571 * 
A 138 . 190 :: 100 . 84374575 + 
Hs. 100 1:7300: . 80645467 + 
14 100 2: 100 76, 92307 + 
abb gn zr. Ixwoi⸗ F- e * 


4 109 Andes ke +©7! Ar. 44703913 +4: 09 
717 1 dab z | ori Ty 2X10,2161 E 10 208 


| : 14 59 2 
„ % 
A E «4 * 
. „ 4 * 


| Elpo4; \ ler 349 
- | 5:tblare byithe from the manneri of refolving 
ade. laſt — queſtion, chat ml [eofamnonly 
Aale EA, of payers, w ieh is inſſſtet on by 
diyers ArithmericabHniters;' wil hbe found errote⸗ 
B Hich I tbgsprove, 101 bange 3d 01 , 
abfunte thut ruls aims at thy redur ing of ſevxtal 
— of ———— whith:pirticularTurhs of 
money are due, unto a mean t1mecypoin whbiclizhs 
a N 
| 3% paid.aritbonr-dommage tothe Ber d ce 
ber there muſt ho geceſſarity ſomt rate of: inte 
| col} implied; betwiſlt wbymay not any day 
ul plea ſure be ed for ane intire-paymentz>:/1 
1 — eqluty 
z6quires that the preſent. worth ofithertotal ſum 
fie — one e — — 
g made to thatzratg of intereſtꝭ may 
hereg val to — of che freaked: worths of the 
portidular — :redate; being madd at 
the ſame pate 97 iateneſt. p banoinng e e 20 
laregird hk aid Rulederbrineptionine pare 
tioq at cate 8 id augbht tp be trutcat auꝝ 
rate of 10 hatſoe vero 9920 1 cf 
let us chete ae exami nathæ ſaid Rule accords 
ing £0 the rate of 6 22 per uvm um plein + 
teteſtii by takingaths laſt meniauad queſtion fas 
aneximple, Mieb (accordngtedthe accuſtomed 
manner) will be thus ſtated, vf oo. ought to: he 


paid hy byeeqtial qcariy paymendꝭ to vit, loo 

ee for ibe 
payment of the ſaid 500 Vat one ere payment: 
zvithout loſꝭ eithęreto the Debicror: Creditors | / 

- 1:1. By proceeding accorifing ro / the ſaid rule of 
Equation of prywears (wbich ſaich, Ir the ſum of the 
AA products, 


$50 nere 

. rs nl 'from Lt mulriptication'of each 
axticular ſum o y its 

— by ST 


will be found th 
to the ſaid rule)out 
ofthe. whole: 0; 
6. Now if 5 * at the end ef chree yeary 1 
coite be worth ac much in preſent money, 2s is 
preſent worth of in Aunnity of t. ro conriniie 
five years, then rhe ſaid Rele of Fywktion is true o. 
therwiſe falſe ; bat the e preſent worth of 300 l. Aue 
xt the end of three years to come, rebate being 
madd ax the rate of s per eentum, pe aunins 
4 wn be found b . the tench rg bete 12 
rerjto be 423 LA s f. very near; alſo 
ſet worth of the ſaid: % be 3 
23 böſore. is found Ca — the reſolution 
of the laſt mentioned Cd tony to be 425 1.18 5:94 
d. Very near; wherefore it is Audi tie the = 
4ttir-boſerh 2. 144. very neat;by teceivintz che 
whole 500 l. at three . end a er at õ 
„eee Jobe would loſe 
1485786 nearz. us will be AuHeſt by the Tai 
de reaftet ezptiſſed : ſo: dat 
therfofs: will be ꝛeſthbr more or fes according 
theo rate of intertit doch diſferii ad therefore 
donctade the ſaid Nux; LA 40 aller rulbsot 
refolutions of quèſlions which have hay pres 
there) to be erruntous. z 
Although queſtions of this nüre ſeidom come 
into practice, yet he'that will cake the pains, may 
find out ſuch'a meantime as is required by che hi 


— 
t to be givenfor the = 


I $4 


pur Fr ion of payments 


31e 
r 


| 
age op following rule, 7 F200? 
| Woprevediog —— this 
— ut 6 of every pathitular 
1 * f payable at a tim to come, by 


tebacing at the rate Jr utereſt agreed o then 
bad in what time. the ſum ot thoſe preſent worths 
will be augmented” unto the total of All the parti- 
cular ſams payable at times to come, according to 
the hrt: Agreenbene ſoſhalkpherrime found our be 
the mean xime forthe payment of the whole debt: 
thus che mean or equared tine) in the laſt example 
with be found to be 2. 8979. years," ¶ not threę 
eutsjas the ſuid NN of Equarion 2 payments would 
Gow it) for by rebating at 6 per cent. per annum, 
ſimple intereſt, 500 I. payable at the end of 2.8959, 
dec. yent to come, (that is 2 years and 328 dayes 
very near) is worth in ready motey 425 “. 187 
94 4.very dear, and the ſame ready mone q. is alſa 
the preſent Vue of 108 /. Annuity ftr arb, dat 
the fame of intereſt, as before hatk b 551 
feſted. But to retur i to the path from leb I K. 
made «digreffion? | \ TCO 


From t n tenth gu of is Chap er 
the followi nd. de rearh ga II. Ar TW ced, whoſe 
52 5 icy re ade, elke. 1 


im 


decimal parts of a 
| pound theprefent 
worth f 


end of any num - 
ber of years 
come, not e- 
ceeding 7 years, 
at the rate of 6 


to 1 


zone 
pound due at the 


right a 
y, are decimal fractions, one pound of E 
the Ii nteger, and are thus foun 


e preceding tenth Rule of this * 1 


ney — 

ding tot 

i 

7 106. 100 
LIX . 
I18 . 100 


I | 
DV 


7 Which ſhexreth. i in Naih: | 
533 8 nds and dei 
rer parts 

N ound 5 the pre- 
dent worth of, 0pR3: 


not exceeding 7, 
bat the rate of. 


j 


of mY ö 


:;-ppund Annuity 5 
T N any 


number of years 


=. _ 
+ ©- : 


t 


er cemum , ger. pen centum. pen at 
ann, ſimple i in- mmm, ſimple inte- | 
ny | tereſt, xy IF YD p 129 reſt. 84 53780 
899 weve * 5 — 
414 Di 3Y © +iÞ 
* 37 2 
133 ö 4 Tie 
41 Fo Hand} 
7 0 ' ww 14 7 
„6.735294 
7_1 -704225 : 9 Lact 
Dic oe I 5 
ie Conſt ili e ro 


" The wndbra/its the firſt Table which Are . 


ainſt the numbers of years 1, 2.3, 4.3, 6, and 


ngliſh mo- 


(accor- 


1 943396 + 
100 :: 1. 892857 + 
22 1 847457 7 


whereby 


5 | Clap:V: Intereſt 252 

| whereby it appears,thar 1 /.due at the end of a year 

to come, is worth in ready money 4943 396 t that 
is, 18 5. 10 d. 1 f. and ſome what more.: Alſo 11. due 
at tha end of two years to come, is worth in ready 
money. 892857 7, or 17 f. 103 d. rebate being made | 
at the rate of Gper'centun,per m ſimple intereſt; 2 
che like is to be underſtood of the xeſt of the num 
ders in Table I. which may be continued to more 
years, a nd other Tables alſd of rebate may be frac 
med upon the ſame ground, for monerhs,or dayes, 
by the ingenious Axtiſt. UTE . b 

N. The ſe of Table I. ah 
The practical uſe of the ſaid firſt Table will be 

manifeſt by ſolving this followitg queſtion; v1. 
How much Ne will difcharge 345 l. 15 7. 
6 4.due at the end of M years to cbm by rebating 
ſimple intereſt at the rate of 6 der (2 un per annum, 
Ae 4. 19 5.7% d. which I thüs found out 85 
155 the preceding Table I. rij le ainft 5 years, 

find the decimal. 7692 3. which ſhews'thar 1 J due 1 


a 


. 
- 
- 


at tlic end of five years to come is worth in ready 
money 76923, (that is, 15 5.424.) rien" inſtead of 
15 1.86 d. mentioned in tha queſtioypropounded,' 
taking the decimal 4 is equal to t 5.62. 
(the fame being reduced according to the fifth rule” 
of tht 23 chapter of the preceding book) I ſay, by 
he N FTT PL 20 
"eB 16:47 0933 % 345-773.+, 4865-9805. t 
That is to ſay if 14give +76923i6:wbar will 845 
775 give? Anf. 265. 9805 J. for multiplyiag 3a 
775 by 76923, according to the ſecond Rule of 
the 26 Chapter of the preceding Book. the product © 
will be-265.9805 ;thatis,265 (N x. 5 


Off c 
gs — 


= 4 1 . 


354 Berge Aren 0 
2709 15 1 

ls "7h; cer, N Tale 11. £193 0% 
The numbers elend Tabl arc Fa x ou by 1 
cht additioncof thafe in the firſt, vs. the firſt aum. 
ber in che latter Talf is the fame with che ſirſt 

umber in tho former, the ſecond in the: lattet is 
& fam of the firſt and ſecond ia the former; [this 
third inthe later is the ſum of thefirſt ſecond and} 
third ia the forme, and in that manner the reſt are 
found; (the reaſon of which compoſition is mania 
ſeſt from the example of the cleventh rule aforega« 
ing ; ) otherwiſe, the numbers in Table II. may be 
found more ealily thus, ir. the fir ſt number in the 
ſaid Table II. is the ſame with the firſt nutuber 1 
Table I. che ſecond; number. in the latrer Tab 


cpmpos d o the ſecond number inthe former an | 
the firſt in cl 994 ß be third number 1 inthe 1 


„ 09060 


latter is EE of the fourth ; in 155 former 


the third in the latter; the like is to be underſtoo ö 
of the reſt of t numbers i in Tale II. which mi 
be continued to more Fear, and fitred to other. 
rates of i 1 — 7 Hur I ſhall ſpare that labour, in re- 
gard a more equal way of finding. out the preſent, 
worth of an Angiuity,agreeable to the accuſto 

ahd practical rates of buying and ſelling Annuities ||| 
or Rents, for terms of years, is . ed upon a 
computation of inter upon intereft,as will Here- 
after be made manifeſt, for at ſimple intereſt an An- 
nuity wil be overvalued. 0 


\ The uſe of Table IL 


The uſe of Table, will appear by this follows | 
* 


cb V.. erg. 1 
ing example z dit What is the preſent 
m Annuity of T004per am le yearly. du» 
ing the term of ive-years, diſcompt or rebate be. 
ing made at the rate of 6 per cemum, per annum, ſims 
ple intereſt ? Anſwer, 4251. 18 7. 94 d. near, 
which is thus found out, vic. In the preceding Tab 
U.right againſt ve years, I chis number 
4255393, which ſnews that an Annuity of 1 l. pay. 
able yearly . five years, is worth in ready 
nottey 4.259393 J. (that is 41. 5 5. 2 d. and ſame. 
what more) therefore, I ſay, by the Rule of Three 


J. G J. 4 4 ; 
I . 4.259393 :: 100. (425.9393 

That is to ſay, if x I. give 4.259393 {what will ro 
Igire? Anſwer, 425 1.18 s. 9% d. very near, for by 
multiplying 4.259393 by ioo, the product (accor- 
(ding to the ſecond rule of the 26 Chapter of the 
preceding Book) is 425.9393, that is, 425 l. 18 . 
*. very near. Which operation being compared 
with the manner of ſolving the ſame queſtion be- 
fore mentioned in the eleventh Rule of this Chap- 
tet, the great benefit of Tables of this Kind in point 
of expedirion will be apparent. | 

II. When it is required to know; 20094 
unto what ſum of- money any pro-  ®f us, fette 
r principal forborn any num - 1 0 91997 

er of years will at the end df ſuch fate ß. 
term be augmented unto, inteveſt uz 
on intereſt being compured at 2 given rate. thert 
muſt be found a rank of continual proportionals; 
more in number by one then is the number of years 
in che queſtion; of which proportionals the Geft 
che principal aſſigned, the ſecond muſt increaſe 
211061 wr 


9 


PP ˖ͤ˖ X —˙»˙¹ 


. a 3 nnd 


WA 
= E 4 2 * 7 


* 


O Intereſts. Appzngil 
urdproceed from th firſt; the third from the fy 
candy&c:in ſuth manner or rate, s 106 ee 
from 100 (or⸗as o from 1005 i therrate of i 
reſt be 8 per ccmum ichen will dhe laſt propottiag 
be the Anfweriof the queſtion d if 300 pon 
pꝛinc ipal money. be put forth at intereſt upon jgy 
tet eſt; at the rate of 6 J. for io i. ſor one yeat a 
allfprborn until che end of 4 years, there ill 
them be due 378743088, or 378 f. 104 4 1 very 
near;as.by the four following \Ra/ecof T bree idm 


nifeſt. 44 1 eee eme 
| 300 4; - - , 
| -  PIIS. - 337.08 * 
106 34 „ 
00 - 196. tee dee, 
or fi . (4357-3048. . 78.743088 ..\7 


For the ſaid 300. will at che firſt years end 

augmented unto 3 18 . vrhichꝭʒ 18 . being put forth 

as A principa for 1 year, (will at the ſeconil ye 

en 337108, again this 33 700 
t fo 


rth as a rincipal for year, will (at ti 


third years end ib * revs uni o 3 J. 3048, in 
like qianner 3553 d being put forth as a principal 


for 1 year, will (asthe fourth years end) be aug: 


* 


ired by the quaſties. Aud if theiwork be well es 
Sade ul —— declated 


e principal firſt aſſigned, to wies go band the n 
e ſucceſſi vely ine hd tg 


ral ears are-cominual proportionats d wi theſe: five 
— are dee ifabe ſecond bemniule 


n Mein. ' 


Irin! um bao) iz , Lenz al- fig 2, 


, Med oo th us 


mented unto 37&743038 which is the number xe. 


XN ha 


$722 10. 183 {4 120 anna al 2200 
30% J 318 bee Se 


10 tiplied 


— 


$4 v . 
* 
= 


av; a 


<ciplitd by. it [ff "the produdt will he 11 t 
| ode of the Frſt 12. ird; alſoif 10 1 
”multiptied by i it felf, the ptoduct will be equal 19 
"the pr gduct of the ſecond and fourth; In liks man- 
Ar if there. Were more cout tyupal BY dortionale ĩ In 4 
| Frank; if any one proportiogat which fs plaee@ be · 
tween two next on tach ſide of ſack one be můlti· 
-ptied by it felf; the product will be e quat ro the 
product of t ole two extreams(which:i Is a proper- 
ty peculiar-ro-continual proportianals, ) | 
Note here by the way, that if an — damber! 
two numbers be propounded, Are | yas e 10 
zoo and 318, and it be required 5 2 
bad to them a third, a fourth, a gib. Gr. jk ant 
Ec. in contiowat decor, are 404 
ly the ſecond proportional 31 
K "(elf-, and divide the 24 We « 
101124 by the firſt N 300, ſo hal the 
quotient 357.08 be a third Tit continual propgrci- 
on; In like mariner if you mulſtip Wy ene third pro- 
-portional 337.08 by it ſelf /and divide thre produt 
--113622.9264 by the ſecond proportional gig the 
quotient 357.3048 ſhall be 2faurrh in comtipual 
propbrtion, and after the ſame manner a fifth,” a 
tixth, or as many as you pleaſe may be found out. 
| From what hafh been ſaid by way of explicati- 
on af the preceding ewelfch. Rafe, the following 
Table III. is deduced, the conſtruction "and uſe 
e bs r declated, a 
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Flic numbers 1, 2, 4, H & c. to 30, in the firſt co- 
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lem n xlee left hand lignibe years ; the numbers 
4. 56 ape! ro21,and da, olared at the head of the 


tobe colums ſignifie rates of intereſt, for 100 
Hent fox à year, and the numbers placed in the ſe. 
verxl Folumns underdeath thoſe rates of intereſt, 
are found out by thie Rule of T bree1n decimals, in 
| manner 7 lowing ; vid. | | 


T. Jes 5 10422 * 1, - . (2.04 
II. I ro. 104 :: 1.04: _,. (1.0816 


III. 100 5 104 2: 1.08 16 . (1. 12480 


* 


eee 1 
That is to ay, Firſt; H 100 L put forth at intereſt 
for a year be autzmented to 104 /atthe years end, 
what will x f, be then e it the fame 
rate? Anſp, 1.040 N 1 . o Aue fand ſome- 
what more) which. 1.04 (or 1. 0400, the © phers: 
after the A being of nb Value in decimalshis the firſt 
number in xlfe ſecond cdlumn bUonging to 4 per 
ne ds placed righf againſt 1 yet in the firſt 
c 3 S i fort | 

Secondly, fay if 200 L. lent for fear be aug- 

mented £0104 Vt the years end, Hat will 1.04 I. 
be then augmented nnto iar the ſame rate? A»/w. 
1.0816 UK that is T 1 L ch 1.0816 
is che fego gd number, in the ſa ick column of 4 per 
cent. and'is placedYight againſt pet. in the firſt 
£0 1 5 „1 eo . 
. Thirdly, 


Char N. . we: 
Third 157 100! 1010 d ic. 3.0 
124864 (60 60 peldb. 5 4.2 f. 
the third number in 18 e column of 1 2 
is placed right againſt 3 years in be firſt column. 
Hence it 29 a 1.1.21, 4 (even, per a, 
. erell, will at t ef 3 years be 
r mented unto 1. 124864 . (ax: * bars.y 4.2 f. 
ſomewhat more.) 
After the ſame manner the ri of; the numbers 


in the ſecond column,as alſo in columns 
are found out (mutatis mutandis.) 2: 00! 
_— 12 E. 


The uſe of the preceding third Tab Table, _ 


'$t> 
Queſt. 1.What will 13611575 b be 2 


unto, being forborn 20 years, intere n 


4 _ a—— 


reſt being computed:at cho rare. 1 8 
2 +" by go fs, vs boy: — N whit 


Firſt, locking into the four colinj of 1 | 
third Table, to wit, ithat column Hark: 8 
gur 6 placed ar die head of it; IG ri 4. be'agaly 
2 the number 3. 2015 ,whieh ewe kat f 
pg/entinued 20 years. at der tum 5,per en, 
compound intereſt, and all forborr until the N 
the faid term will be augmented unte 3.207 
Geis 31. 441 4. f and fomewbar a 
r the 13 f. 6d in the queſlion is reduced'to th 
ecingal '.77 5 (by the: — rule of the : 2; 
ar: of dhe preceding book) I multiply the 
ſaid tabular nu 3.20713 by 13677 e ſum 


propounded in the queſtion) according to the ſe- 
cond rule of the 26th Chapter, ſo the Produ 
A2 3 Foun 


— 


17 | . yu | — F 
found to be 433.66 Ac. that 18,438 C13 4 d. for 


imwer of the queſtion. Vitw the operatias 
pere fo owing-⸗ 10 2102 14 29h 12 2 «by 


* 
* 


18 


| 3.20713 : 136.775 , (433.655 1 
_ -:3-7 5 ITS. . .-.: e , 1 


— 
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438 [65520575 _ 


Aa. 2. If 320 J. be ſorborn ii years, at intereſt 
npon intereſt at 5 per cem, per annum, what wi 
— at the — 3 eleven 3 . 
and inter L wer, $47 l. 6 f. 1 d. 7. [$1 
the third column of the third Table, under the fi- 
gure ve at the head of the column and right u. 
Hin ber you will find this number 1.71033 
Which ſhews tha 1 J. at the end of 11 years will at j 

centum, per amm, compound intereſt, be aug- 
mented to 1.71033 (that is 1 1. 147. 2 d. 1 f. and 
ſomewhat more) wherefofe by multiplying the 
ſaid 3.71033 by z20+i(theinumber of pdunds pro- 
pounded in the queſtion) the producb will be 547 
zog, &c. that is 547 1.6 5.14, + for the Anſwer of 
the q eſtion. See the following operation. 
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After the ſame manner he Pont belo Jon 
to any of the othicr rates of intereſt e 
the third Table are to be uſed: : 5 
III. Wlen an Annuity payable 
yearly is in arręar far an B nder 7 
of years, and it is required £0 know , © 
what the ſame W. il 2m09ung. unto 
compound * being computed 
for each particular Annuity from ” 
the time it became due, until the end 
— the term of 5 api work will be as in the fol- 


lo wing example; viæ ſean nuity of 300 7. 
- payable at cirfy payn c 5e de ſorborg, and all 
unpaid untill the end 4 eur ae don js, 


what —_ _ be . compound in * 
computed at the rate of 6 centus en or 
eich yearly p t — time — due 
to he end of the ſaid term af four years? Anſw. 
1312 4.7 1.8 d. very near. | 
It is evideqrby the queſtion, that there myſt be - 
computed what 300 /. _ at the third years end 
will be augmented unto in one year (to wit the 
Fourth year) at 6 per cem. Alfo what 300 J. due at 
> the ſecond years end will be augmented unto in 
two years x to wit the third and faurth yearylike- 
Aa + | wiſe 


a "0 


g54 Intereſt. A ; 
wiſe what _-_ oO at the firſt years end, will be 
augment three following years, (to 
wi the Werbe third „and rt years) all which 
ſums being added to 300 L che payment due at the 
end of the fourth year, which is ipsapable of any 
improvement) the aggregate Qn, 1 will be thy 
total money in Arrcar at heed _of the fourth 
Jow! ,towit,13 1275955 . 20 a peer by the fol. | 
jonny eration,viz, - 
Way „aun —* n m * U 
1 ) payment: tae Aunu 3 91 
due at the end of the face nr." SY 


2 N * WM, * * „ - 7 
uur. vTT . Side gu roofing tg n 
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5 ny JT pho BU a 9 = 

ary on re year 'aftet (ar 25> 

each 6 [2 BA e " 348.5 <1 
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reap el (103 95 4 952152 K Lnyb3mon 
. 797 che 
Alſo 300 f. 404 Ac the 
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ilbermenmerp 300 U. due =, ume 


firſt yeurs end, will Wen reg 3 *. 3048: 
be augmented unto 


2 
e e, eee 


me invention afahe-aumbers r ee 
N being wall examined gt will; appe at aha ; 


er Rent at yearly Keren be im- 
= proved 


— 


proved to o the utmoſt 1c intereſt upon intereſt, and | 
all forborn ox _reſpiced. untg he eng of certain 


years, the total then due wil be the ſum of à rank 


of. cont! portionzlg ar many; än nner as 
there are xes EEE brit; Nel wbicts de pro- 
porringa Frys a bei ron e 


—5 de 


1 the Ha yy 


Ee” 5513 10 0 It's; i 10 no 


Find a principal which | may have ſuch propor- 
tion to 300 as 100 hath to 6, and ſay by the — of 
Three , Sogn 40s B 5 

6 . 100 f: z. 5000 


pat is tu ſay, as ol intereſt hach 160140 för a 
printipal ; 1003004. intereſt hath 50007 for 
de then feel what ill be augmented 

ing forborn fout᷑ years at 6 per cem, 

aum, compound intereſt, (after the manner of the 
— example of the twelfch rule afore 2) 1G 
2. 6312-3848, from which luhtra 
id principal 3c /. the remainder (as befo 
5 1342. 3848 U being the fam which 300 [i Rund- 74 
will de :augrtented unto; ar: the end of fous \ 
ars; according to the ſaid rate of incereft ; the 7 
Anduiry e e at Jonny payments,* * ' 


; 

+ \ ant nÞ 115 36h $7.7 71 948 aud w) | 
242771 1. J Otherwiſe, - aint: 7 
( iandd |. 
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If apviacioal be put forth at in een 
ter: {> payable by yeatly paymentz, and al! be fort 
born until the end of tertam years, Ithe total they 
Aue is equa} to the! are "OR of theſe threes 
aumbers, to wir, ipal firſt put forth 
the ſum of che anneal c incereſts of that pri 
ipal; und the ates provement of thoſe ſims 
ple intereſts by compari op intereſt upon intereſt 
whereforCif Hoods ſaict aggregate the firſt 
cipalte ſubtracted, the — ou muſt neceſſaril 
conliſt of the ſum of the annual ſimple inter 
(which are in the nature of an Annuity ) and the 
utmoſt improvement of thoſe ſimple » Ebb (or 
Annuity) by computing intereſt upon intereſt. 
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"The C -onſiruBion of the following. 
Table: | 


Upon the aforefaid grounds, the following T. 

47 1V. is calculated, to ſhew what one pound An- 
unity; ow at yearly — penned and forbory 
any. number of years under 3 t, will amount ants 
computing intereſt upon intereſt at any of the 

es expreſt at the head of the ſaid Table. 3 

-:Barrhe ſame Table may be more eaſily compoſed 

by: che additlon of the numbets in the preceding 
e III. in this manner, tir. the firſt number in 
each of thoſe columns in tlie follqwing Table — 

at the head whereof are placed tbe: numbers 

0 6, 758. 9, 10, 11 and 12, ſignifying rates of ia: 
tereſt 
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| - the uſe if ſhreeding Talle IV. 
The uſcof the ſail wat Tho will be mani 
| by rhe manner of ſolvin ing! this Queſtion, viz. If 
| Anavity of 40 /. payable by yearly payments fax 
1 oy ars, be all dr or ld until the end 
aid term. what will ic then amount unto, u 
A e's ——— of intereſt upon intereſt, at ther 
of 6 per tent. per a ? Anſw. 40 J. 10. 44 2þ, 
very near, as by the following operation is evi 
7 Fot in the column beto ing to 6 cen. 
i», (to wit, that column which hach the 4 


the head of itJright agaſnſt 15 years; you 
wer; 5.27596, ech en char ee 


2 pi . early payments for 15 yea 
at 435 end of che laid ry 3 Freſh be. 
ingcompured at 6 per. 7455 annum amount untd 


1 (or 23 726 Therefore multiply- | 
5 faid rabulat number 23. 27596 by 20, (20 

becaufe rite rt ptopountled is 20. the pro- 
440 will de 465 eee. IO x. tear 


hs che 42180 of 3 view the fol. 


wing operation, 
| "2 Þ 2 2227355 7 5 (455.319 t 


2+ == ol 55 5 
In che fame woo che numbers i in the other 


a are to 
. When a fant of money is due 
wer At 2 time to come, and it js required 
to ud hat if is worch in re y mo- 
WT | ney.cebar being made at a given _ 
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il Chap. v. Interefþ 378 
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of compound intereſt, the work will net be much 
different from the twelfth Rule of this Chapter, 
© viz. there muſt be found a ſeries orxank of conti- 
nual proportionals more in ener one than is 
the number of years in the queſtion; of which pro- 
portionals, the firſt is the monty propounded to, 
K. rebated, the ſecond-mult decreaſe or leſſen from 
the firſt, the. chird frum tlie ſecond, & c. in ſucß/ 
manner or xate as 100 decreaſeth from 106 (or ag 4 
100 from 108 if the race of intereſt be 8 per cemum) 1: 
then will the laſt proportional be the anſwer of 
the queſtion; So if 378 — be due ar the end 
of four years wholly ro come, it will be found to 
be ok in ready money 300 J. rebate being made 
at compound intereſt at 6 per centum, us by the four 
following Ruler of Tree is manifeſt, which may be 
proved by ane rule, where it 
will appear xhat 300 J. being forboxn four years, 
will at che fad rate of compound intereſt be aug» 
mented unto 378.7430981. L 
q L-\ : J 
— 8 3 $7-3048 
LY Cs V. 3048 . 332.0 
106. 100 :: 337.08 " 318 
Yo REES 7 
Upon this ground, the following Table V. is eal- 
tulated to ſhew what one pound due at the end of 
any numbet of Ge 3 — in preſent 
money, rebte bein © at᷑ the rat ompound; 
Intereſt, mentioned ia the (aid Table * help | 
Whereat and of Aaltipbcarion, queſtions of rebate} - 
fot any ſum propotnded may be pet formed with-| | 
out conliderable error. . 
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AY 4 
the 22 of the preceding Table V. 


he numbers 2,34, &c. to 36; in the firſt cc 
lumn on the left hand, ſigniſie years be numbey 
413;6;7,$;9,10; * and 12, placed at the head 
reſt of the columns [ignifie ratey of intereſt fe 
1007. lent or a'year, and the num! s placed 
che vera columns underneath thoſe races of inte 
reſt ire found out by — Rule of 4 Tm i in N 
| inmulnger following, $4 T8 


w< + 


* i 1003} 1 c 5 65645384 &c 


104 ,10O : : 29615384 615 {+ 6s (9245563, &c 
104. 100. , 924550 dec. Cd do 


II. 
IH. 


Fee, el. JE 104 FS 4. OR 100, or 


my [ payable at the end of a year be worth 
Zech money, hat ready 2207 1 V due 
db 8 of a-year to come Wörth? Anſſrer 
5 near So tha 
C 


961638 is the firſdecimat in the fpcongd column 
| | „in Table, muy is placed 


derreaſe | 


105 2 21 Li 12 25 bY 7050 decima 
found by the f Erl rule of three) de 0 unto? 
Anſwer 7924556: 2,8c.rh 2 he 75 K W hereof,td 


wit, 9245 Gare 8 [econ de the ſail] 
2 of 27 — cent. w hich is ere . | 
| | CA 44 2 a 


— N Thirdly; 


che V.“ lrtebeſt. 375 
Ihir 64 ist0 199; ſo is 4g 662, &c/ 
(the Peter by 175 cond. Rple of Three) to 
(888996 # (or 17 5.9 d.1 f. ford re third de- 
cimal in _ column of 4 fer contri. H Hence it ap- 
| ars that 1 J. due at the end of three years to come 
| TN 899996, (or 17 7.9 d. 13 
' | more.) in ready money rebate being made at the 

tate of 4 fer centum, per aum, , compound . inte- 


reſt. 

After OH Flite ttrarttfer” thee reſt of the detimal 
1 eo ia the ſaid ſecong column, 25 alſo in the 

| colaitdiFare found but 0 murats _ } 


\ The * of the preeeding Tab Ve. 
1. 

10 erem ike the Faid Brdh T ble, let! it be beat, 
hes to — hom much ready money will dif 
3564p payable at the end of fever 
chico by 3 85 at the rate uf . per con- 
tun, compound Intereſt à A2 1 /.13 . 
e Hear, For in * at the 


* pheed 7: #5 ws ewe 


| e ars, oF: e 

that 1 ed re end'of 7: ears to come is worth 
in pre S JA detimal patte of - a 

pound pain being tnade at the ſaid" rate of conv 
ud ichreteſt Therefore muſtiplying che ſaid” ta- 
1 — bee thefai 3564.-(the debt 
8 the peo according to the fe- 

e 26th © * will be 221.698, 

&c Leer wy bee . 13 . 11 4. fiwhich is the Anſwer 
of the queſtion. See the fubfequent * 


5b 2 ESE d | 


374 ee e 


* ＋ ci; hr | 
| 
| 


e 74 pico Table V. 


/ eft ure found out 1 reap in decimal 
| danger . Koch 5: LP 


4:5 8 nee ß é (8845584615 4 


104. ioo: 39813384 615 (245565 &c 
9h. 100; 5 29245 $6Z dec. 890 + 


—  -—_— — 


18 oy Fi ET 164 decregſe to 100, or 
04 U [: a at ich, end of a Greg wo 
10 Er ity money, what ready i is 1 J. due 
ke end of a yer to come worth ? Anſper 
90186155 {or ry 2 4.3 "he hon $0 


188881 is the fir ſpdecimal in the: fpcongd colum 


. to per oentum, in Table, is plac 
1 ris fe 2 year in the firſt column, | 


ly,ſayinlike manner dexreaſe to 

jos wil 4961531 615z 437 00 the decimal 

y od by the firſt rale of three Jecrea e unto?! 
n Kc. the beſt 6placy 


Aces whereof, 
wit, 924550 are the ſecond decamal in the Fai 
column of 4 per cem. which i is place 


eck right . 
We. 0 2 ny (X D CY, 


OY m4 


— — — n= Dt Thirdly; 


cher W. 
Thirdiy g 104 10 to 10; ſo is, 
(the — 64 found by the focond #41 25 


688596 # (or 177 47. is che third d e. 
cimal in the, column of 4 fer cent Hence it ap- 


ars that 1 I. due at the ht of three o come 
ee 899996, f (or 17 1.94. pics com 
more.) ir! ready money rebate being made at the 
— of 4 per centum, per aum, compound inte- 


Aer e Kine tinter dhe reſt of che detimal 
Hd in the ſaid ſecond column, avalſo in the 
| eolen re found but 0 mitts * 3 


725 &c. 
5 to 


W110 of the Preceding Tab W. 
030307, , 

10 exem ge che a0 gm T ible; let! it be req ot. 
ted to my how-much ready l lit. 


eee 


ing At — rate uf 7. der cen 
4 — ntereſt 7 Au. 1 1.13 7. 
ey Hear, For in the/fifch ws x at the 
6 oy phaced 7: Nignifying'7 i contum, 
5 ars, I find . 622749, which due we 
5 1 due * gend öf 7:yeacs to come is worth 
in preſem Haney . 62 decimal patts of a 
pound, rebate being made at the ſaid" rate of com- 
dn Fare? reſt: Therefore s the ſaid" ta- 


+ netiiber®. 622745; the faid 3564. (the debe 
propoutided the produ& (according to the ſe- 
cond fe 26th Chapter) will be 221.692, 


tec 209 57221 J. 13 7. 11 4.3 f. which is the-Anſwer 
of the queſtion. See the fubſequent operation. 


Intro". 35 


561:;p; payable ar the end of even | 


Sh.4 * #5 d 


Intereſt, Appending 


: 21556 7 (221.698 tt 
MZ 4 GL 2003.8 EHu off} 
ou ea Eat! t 10) 7. N. 
ee 1 f 
5736494 NE oY 
302745 4 ; 5 ” »# I 2. 0 1 
186 47 fv 1 X 18 282. 1 
4 i __ nn , 
fait iii Vol ON VDEY | ht 


22x} 698644 n (33 454 + 5G 928] 


In the ſame manner the numbers in che other co⸗ 
lumns are to be uſed. 10 8 42 TY TE 25 
RU ing. aut th e pr. 
„ worth of an > is 2 
Annities by «, upon this foundation, to wit, if the 
compurationef preſent money whithris paid for the 
— 2 ite. purchaſe of an Annuity, to continue 
any term of years, be put forth at an 
rate of comp e eee e il 
the end of the ſaid term, and that the 4934! maney 
then due be put into one dale: alſo if the total ſum 


of the utmoſt. improvements of the annpal 5 


ments of the Annuity, put forth at che ſame rate 
compound intereſt, tom the Aae Whole; dons 
payments become due until the end of the term, be 
1 put into the ather Scale, the ſcales muſt be even 
ky visthe ſaid two total ſums of money, mull be equal 
| one to the ether. A 228d5%, bg 
Now to find out ſuch a preſent worth of an An. 
nuity, there are divers wayes, ſome of which 1 mal 
i by examples 


, 12 i (bab. QI 
refore let it be required to. Hud the prey 


iſt t 
ſent worth of an Annunty of 378.743 088 4ro cyn; 
tinue three years compound intereſt, being compu- 

ted et 6 per cent. per ann. Anſirer, 1012. 3848 l. 
p 2 It 


It is evident by the queſtion that there muſt be 


continue 3 years is 


Iotereft.. 


computed (after the manner of the Example upon 
the fourteenth Rule aforegoing)the preſent worth 
of 378 KR l. due at thefirſt years endl; alſo the 
preſent worth of the like ſam. due at the ſecond 


years end, and in like manner for the third year; all 


which particular preſent values being added toge - 
ther, the aggregate or ſum will be the tgtal preſent 
worth of the Annuity propounded, viz. 
378.743088 J. payable at the end 

of one year is worth in ready mo- (+- I. 

ney(as is evident by the fourteenth (357. 3048 
rule aforegoing.) | 1 
Alſo the like ſum payable at the 


end of 2 years ta come is worth in 337.08 
ready 1 6 TJ 
Again, the like ſam payable at 
the end of three years to come, is 
worth in ready money, 
Therefore the total preſent worth : 


318, 
of an Annuity of 378.743088 l. top 1012.3348 
| Otherwiſe. 2 
Find a Principal which may be in ſuch propor- 
tion to the propounded Annuity 378.743088 J. as 
100 1s to 6. Which will be etactly 6312.3 848 f. for 
6. joo :: 378. 243088. 6312 , 3848 
Then ſuppoſing this Principal ſo found to be 2 


ſam due at the end of three years to come, - find 


what it will-be worth in ready money, by dimjai- 
ſhing it according to the Fourteenth Rule of this 
Chapter, ſo you will find 5 300 J. for the ready mo- 


ney equivalent to the ſaid 6312.3 848 l. due at the 
B 3 end 
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/ 


3702 Inſt 
end of three years, which ready money $300 l. be 
| Ing Hae} from the ſaid 5b. 3846 7 leaves (8 
before) 1012.3 845 J. for the preſent worth of the 
fiid Annuity of 398.743088 J. to continue threg 
years, compound intereſt being allowed ar 6 
tentum, por mum. 52 B+ Þ; 1 


Tu vouſeb of the later Rule. | 


It will\nor be difficult to apprehend that if 


6312.3 84ready money be put forth as a Princis 
pal at intereſt upon intereſt, it will at three year: 
end be augmented unto an Aggregate or ſum com- 
pos'd of theſe three numbers, to wit, the ſaid Prins 
cipal 6312.3 848; the ſum of the annual ſimple in- 
tereſts of that Principal, and the utmoſt improve - 


ment of thoſe {imple intereſts by intereſt upon in- 


tereſt : And becauſe(by the operation aforegoing) 


5300 f. ready money (part of the ſaid ready money 
6312 3848 l.) will at three years end be augmented 


unto 6312.3 84 J. part of the ſaĩd Aggregate, there 
fore 1012.3 848 /. the complement or remainin 
a pa tt of the ſaid ready money 6312. 384 I. muſt ne- 
eeſſarily be augmented unto the complement or re, 
lat, art of the ſaid Aggregate, which remain- 
ing Paſt aſt mentioned js compoſed of the ſum of 
the aforeſaid (imple intereſts, and pf their utmoſt 
n intereſt; chat is, the 


improvement at intereſt upo 


id remainder' is the-urmoſt improvement of an 
Annuity of 378.7430881:0-continue'three years, 
sompotind intereſt being allowed at g per cenrum, 
per annum,” © L OTE WP 4 
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tinue any 
number of years-under -31...and, payable at yearly 
2yments, is wortk, upon a computation ef com- 
ound intet̃eſt at an b centum, men- 
tioned at the head of the faid Table. But the ſaid 
Table VI.may.more ally de compoſed by the help 
of the preceding Table V. in this manner, v, the 
firſt number in every of the Columns (except the 
Column of years) in the n Table VI. is the 
fame with the firſt number in the ſike Columns re- 
ſpectively in the preceding Table V. the ſecond 
number in each of the ſaid. Columns of the ſixth 
Table is the ſum of the firſt and ſecond numbers in 
the reſpective Columns of the ſixth Table; the 
third number in the ſaid Columns of the fifth Ta- 
ble is the ſum of the firſt, ſecond and third numbers 
in the reſpective Columns of the fifth Table: Or 
yet more eaſily thus, the third number in the ſixth 
Table, is compoſed of the tkird in the fifth Table, 
and of the ſecond in the ſixth; the fourth number 
in the ſixth Table is compoſed of the fourth in the 
fifth and of the third in the (ixth , the like is to be 
underſtood of the reſt. But ydu are to obſerve that 


according to this way of compoſing the ſixth Table 


by Addition, the numbers in the fifth Table muſt 
be continued to more plates then are there ex 
preſt, to prevent error ariſing by the addition of 
defeRive Decimal fractions. IE 
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38 uſe of the preceding Table VI. 
' "The uſe of the laid ſixth Tabie will appear by 
fie manner of ſolving theſe two ſubſequent que- 


ions, vix. | 


Refs. 1. Whatis the preſent worth of an An- 
nuiry or rent of 56 l. per annum,” payable by year- 
ly payments for 21 years, acxompting intereſt . 


upon intereſt at the rat per tentum, per annum? 
Anſwer, 658 1.15 5. 9 or thus found out; 
In the fourth Colamn of che. preceding Table VI. 
under the figure 6 at che head, and right againſt 
21 yeats, I find 11. 78 4, which ſhews that an 
Annuity of 1 L. payable by yearly payments for 21 
Fears, is worth in preſent money 11.76407 /. (or 
111. 15 7. 3 4 1 f, and ſomewhat more) intereſt 
upon intereſt being computed on bath ſides at the 
rate of 6 per centum, per annum ; therefore multi- 
plying the ſaid rabular number-11,76407 by 56, 
56 becauſe the Annuity propounded is 56 pound) 
the product (according to the ſecond rule of the 
z6th:- Chapter of the preceding Book) will be 
bund to be 6589782, &c. that 15 J. 156. 9 d. 
very near; Whertfore I conclude that the An- 
ſwer of the queſtion is 658 l. 15 s. 9 d. view the 


following operation. 


= . 
LY 
: . ” * 
* 3 
— . — 
C4 
: : \ 


— 


4 CER 9 56 (658 1 


78705 


2ygeft. 2. What is the preſent worth of an ii 
aual rent of 45 J. payable by early payments fort 
21 years, intereſt upon intereſt being computed at 
10 per centum, per m¹ . Anſw; 389 l. 3 7. 104, 
rery near; for in the Column of 10 per cem, in 
the ſaid. ſixth Tale, right againſt 21 years, and 
under 10 at the head I find this number 9.64869 
which ſhews that at io per cent, compound in- 
tereſt, an Annuity or rent of 1 J. payable by year- 
ly payments for 21 years, js wortk in ready mo- 
ney 8.64869 /, that is 8 l. 12 7. 11 fl. 3 fl. therefore 
multiplying the ſaid tabulat number 8.64869, by 
45 (the rent propounded) the product wiltbe 
. 1, chat is 389 J. 3 5. 10 d. very near, which 
is the Anſwer of the Queſtion. © 217 


1. 8.64869 :: 45 - (389.191 7 
ST. >: * 


— — — ˖— 


4014 


T 2, 


hn. Al 


3459470 
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eren 


389 19105 _ 


In the ſame manfter the numbers in the other 
Columns of Table VI. are to be uſed. N 
|; Moreover 


* — oy 
* * * . 
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4324343 11 2 5 
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 Moxgeover the numbers in theſaid ſixth Table will 

| at firſt ſight ſhew how many years 

To nd bew purchaſe an Annuity to continue 2. 
many years ny number of: iy a under 31 is 
_ 4 or worth, to be ſojdcfor®preſent mo. 
Leaſe for years ney, compound interelt being com? 
is wert!. puted on both ſides at any of the 
ſaid rates 4, 5, 6, 7, 8, 9, 10, 11 
and;12 per cem: ſo if you deſire to know how 
many years pytchafe an Annuity iſſuing out of 
and; for 21 years, to begin preſently, is worth, 
if it were to he ſold for ready money, when the 
current rate of intereſt is 6 por rentum: Seek in 
the fir Column of T VI. for 21 years ,.:and. 
carry your; eye from thence equidiſtant to the 


bead: line of the Table till you come under 6, 


which (as before hath been ſaid) ſigniſies 6 per 
centum. So in tbe fourth Column you will find 
L1,76407, whereof you need only conſider 11.76, 
which ſhews that the ſaid Annuity is worth 11 
years purchaſe, (or 11 times oge years rent what- 
ever it be) and 76 parts af one years purchaſe di- 
vided into 100 parts, or 114 years purchaſe and a 
little more. The ſame Annuity when money was 
at 8 per centum was worth 10 years purchaſe and 
about 75; part of a years purchaſe more, as the 
number in the Column of ro per cemum right a- 
gainſt 21 years will diſcover. 


In like manner fuppoſing 10 per centum to be a fit 
rate to be allowed jn the valuation of Leaſes of 
houſes, the Leaſe of a houſe for 21 years will be 
found by the ſaid 7ahle to be worth 8 years, pur- 
chaſe and 2 parts of a years purchaſe, or 8 years 

N | purchaſe 
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il e and an half, and half guender of ayers 


agte gerd 

that in yaluingigf Leaſes, chore ad x 

be ſer bigher ox:hower-accordjng.4o, Ahe g 

of che thing le «and. the ackainey or unggt: 

tainty of the rent. f „ b 1.4 d 2i 2269.38 
XVI. When a ſum of money, is 'Propoundet/, 


and it is requires . now wh wl 
nuity (To contiv Woes Fl 
— at comp 


I 
v — fore 

years; and accordi ol hg Bien 

5 | rate) that ſum will buy, you may pre- pound interef. 
4 

[ 
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purchaſe, and ſomewhat more g But 


ſuppoſe at eee 
iber term ofcyeaf bad heals 

of chat Ara eee one ylaerordi 
ſifteenth Rule afgregoing) i ligand 
rw. the proportion be as follawerk Wg ive 
add up, Nee re. 
21 "of ethe ualye nd ir in propertigh.no lee. 

Arai Hine 
eee pe Wk 10 d en 
eaQniwallot et: bisl 
7 Seng er elende W innig tode- 
gin pheſeog! Ys 8960, cAMinue's year, Sen 
ow will. purchaſes i d ingexaſh 
bee, ted t p air cent o The 
by 87 n. i VERY ner. ans wag 
| . — — * 


olg an 9 * nen 
Wit 087B-743088 — 


{payable | 
value che — in pfeſear money, wil Wie 97850 225 


teenth Rule of chis Chapter}, he 9 tobe 


' ' (1003 


19:2 348 4 Therglore by ide e Proparvign.s 
a YE 204024 
1012. 3848 . 378, 743088 :: 500 . * 187,094 

1 That 


386 nen. Appendts „ 

©: Phat is to ſa Af 701.3948 J. in ready 
pete or Gait of 378:743088 7. ( Aye — 
years) wen 5 oo l in preſent money will 
an Aasuryetse contintte the ſame rermi 6f 


nes, and at che Tame rute of intereſt) of x 
Bei bat! is 187 by 4.1 4. 7 near. 9 = 87.9949 
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Upon this nd the following 7 vin 
exjeulated hat Aﬀttnity(to continue a 
cem of y ars under 31, and at any rate of intere 
8t the head of that Tab/e) onç pound 
will — by whiel Table, æud by tire help ob - 
Multi nyc ren concertiing the purchaſe of 
Hoh, Rove ur —_ — fum of ready 
may be without con- 
5 le —— a more rea to mate the 
ſoon Table VII. ma be this following „vi. 
2 7 _ — — conſtraQion 
of the third 7. oregoing, chat one —— reag 
None y ie equivalent unto 1.669, payable at the 
1 at the rate of 6 po — 
per 4 , -thevefore chis 106 I $6 
wire Column intituſed 65 —— 
equeitt Te VII. Again, che preſent vulee of 
on pound Annuity ro continue twe years at che 
ald ate ifbe found — rp Tubtæ VI. 
10 be t I. 83 330 4. ere by f Nule of 
N lay, 6k 
$yo. c: 
28d 


= 


1.8135 
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"The uſe of the preceding Table VII. 


Fr. What Annuity or yearly rent iſſuing 
out of Lands, to begin preſently, and to continue 
14 years, will 320 /. Fs compound intereſt 
being reckoned on both ſides, at the rate of 6 per 
centum, per annwm ? Anſw. 341.8 f. 6 d. very near, 
which is thus found out, viz. In the fourth Co- 
lumn of the preceding Table VII. under 6 at the 
head of that Column, and right againſt 14. years 
you will find this decimal .10758 , which ſhewes 
that 1-4, ready money will purchaſe an Annuity of 
10758. ( ac is 2 5.14.2 f. 1) therefore multi- 
plying the ſaid decimal . 10758 by the ſaid 320; 
the product (according to the ſecond Rule of the 
26th. Chapter of the preceding Book) will be 
found to be 34.425, &c. that is 341. 8 4. 6 d. very 
near, which is the Anſwer of che queſtion. 


1 . „10758 :: 320. (34.425 f 
320 
215160 
32274 5 


34142560 | 
In like manner, if 10 per centum be thought a fit 


rate of intereſt to be allowed in purchaſing — | 
of, houſes, 500 J. will buy a preſent yeasly rent o 
63 J. 18-5. 1 d. payable for 16 years out of à houſe, 
For underneath 10 at the head of the 8th. Column, 
and right againſt 16 ears, (in the preceding Table 
VII ) you will find this decimal. 12781, which be- 
. s ing 


Cha p. v. 48 Turere t. „ 
lag miultiplyed by 500, ( the number 6f poundz 
propounded to purchaſe the Leaſe ) the product 
will be found to be 63.905006; that is, 83 J. 18 5.1 4 
as by tlie ſubſequent operation is manifeſt. 
1 . 312781 :: 500 (63.905 

Joo 


7 — ———__—_——_—_ 
— 


63 | 90500 oe 1 
VII. Upon the famè foundations which have 
been Jaid in the 12, 13,14, 15 and 16 
Rules of this Chapter, for the ha- 2he making of 
king of Tables which refpe& yearly lle, for half 
77 ; Tables may be made for 7 
half yearly and quarterly payments, 7 4 
the intereſt of 1007. for 4 yeat; and ; 
likewiſe for + year being firſt agreed tipon : For if 
we ſuppoſe that at the rate of 6 J. for 100 l. for 4 
year, the intereſt of 100 J. for 3 year is 3 /, the nut 

ers 100 and 103 are to be uſed in the fame man- 
ner to calculate Tables for half yearly payments, 
as the numbers ibo and 106 have been be ore nfed 
to form T ables for yearly payments. But if at the 
rate of 6 per centum, per aunum, the intereſt of 195 J. 
for year ought to be ſuch, that being added to 
the ſaid principal 160 J, and the whole put forth at᷑ 
intereſt for the next half year, at the faid rate, the 
ſum then due (to wit, at the years end) muſt ex1- 
aly amoumt unto 106 J. Fri dis caſe a Geomet#i- 
tal mean proportional number between the ex- 
treams 100 and 206 14uſt be foyght,; Which mean 
wilt (by the following 18. Rule) be found to be 
near 102. 956301 f. And theh the numbers 165 and 
102. 956301, &c. are to be ufed inſterd &f cht 
| Se 2 Sat?! 
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numbers 100 and 106 in manner aforefajd. In like 
manner, if it be ſuppoſed that at the rate of 6 per 
centum, per annum, the intereſt of 100 l. for 4 year 
is 1 J. 105,0r 1.51, the numbers 100 and 101.5 are 
to be uſed for the calculating of Tables for quar- 
terly payments, in the ſame manner as the numbers 

100 and 106 for yearly payments. But if at the rate 
of 6 per centum, per annum, the intereſt of 100 J. for 
x year ought to be ſuch , that being added to the 
ſaid 100/. and the whole put forth at the ſame 
rate of intereſt for the next 4 year, and in that 
manner for the third and fourth quarters, and that 
the ſum due at the years end __ exactly amount 
unto 1061. In this caſe a ſeries or rank of five 
nambers in Geometrical proportion continued 
muſt be conſidered, vix. the principal 100 l. (which 
is the leſſer of the two extream proportionals) the 
three ſums{compoſed of principal and intereſt)due 
at the end of the firſt, ſecond, and third quarters 
of the year, (which are the three mean proportio- 
nals) and 106 J. due at the years end, (which is the 
greater of the two extream proportionals;) now 
between the ſaid extreams 100 and 106, the firſt 
(to wit the leaſt) of the {aid three mean proporti- 
onals is to be ſought,, which (by the following 
Rule of this Chapter) will be found to be near 
101.4073 T. And then the numbers 100 and 
101.4673, &c. are to be uſed inſtead of the num- 
bers oo and 106 in manner aforeſaid. 

VIII. Iwo numbers being given to find a Ge- 
OS eher ometrical mean proportional 
e between them; multiply the 
number between %s t‚wo given numbers one by the 
wumbers gives, Other, and extract the ſquare, 

root 


* 


*. 
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root of the product, ſo is ſuch ſquare root the 
mean proportional ſought : for example, if 8 and 
18 are two numbers given, and it 1s required to. - 
find a mean number Geometrically proportion be- 
tween them, multiply 18 by 8. ſo is the product 
144, whoſe ſquare root is 12 for the mean pro- 
portional ſought ; ſo that 8, 12 and 18, are three 
numbers in Geometrical proportion continued, 
viz, As 8 is in proportion to 12, ſois 12 to 18. 
In like manner a Geomerrical mean proportional 
between the extreams 100 and 106 will be found \ 
near 102.956301 F, | 


* 


* 


XIX. Two numbers being given, to find the firſt 
of two Geometrical mean propor- 
tional numbers between the extreams  fnd the frff 

. . of tuo Geome- + 
given: multiply the ſquare of the. a wan - * 
leſſer extream by the greater, and propertional 
extract the cube-root of the product, wwmbers be- 
ſo is ſuch cube root the leſſer of the 9" 1 
two mean proportionals required: n 4 
for example, if 8 and 27, are aſſigned 
for two extreams, the leſſer mean will be found 12, 
for according to the rule, the ſquare of 8 the leſ- 
ſer ext ream is 64, which w_ multiplyed by 27 
(the greater extream)produceth 1728, IS cube 
root 15 12 the leſſer mean ſought , then may the 
greater mean be found more ealily by the Rule of 
Three, for 8. 12 :: 12 . 18, ſo that 12 and 
18 are two means. Geometrically proportional 
between the extreams 8 and 27, viz. theſe four 
numbers are in Geometrical proportion continu- 
ed to wit, 8 , 12 . 18 and 27. * J 


* 
1 


Ce XT. Two » 


— 
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fe XX.T wo numbers heing given, tg 
7 5 —4 find the Grit of three mere 
—.— mean propertionals between the ex- 
Nen e rea given ; multiply the cube of 
ee, dum. the lefler extream by the greater, and 
ler given. extract the Biquadrate root of thy 

| roduR, ſo is ſuch Biquadrate root 
the firſt (to wit, the leaſt) of the three mean pro- 
portionals required : for Fate 2 and 32 arg 
two extreams given, the firſt and leaſt of three Ge: 
omexrica] mean progqrtionals will be found to bg 
4; for (according to the Rule) the cube of 2 (the 
leſſer extream given) is 8, which being multiplied . 
by 32 (che greater extream). producerh 256, the 
Biquadrate root whereof being extracted(according 
po the-29 Rule of the 33 Chapter of the preceding 
Treatiſe) gives 4 for the firſt and leaſt of the three 
means ſought, the other meaps may be eaſily found 
WTR. {i 


3244 i 4 «8 : 8 . 16 53.16 . 32 


Jo that theſe five numbers will appear to be in 
Geometrical proportion continued, to wit, _ 


2 +4. 8 . 16 32. 


In like manner the firſt and leaſt of three Geome- 
trical mean proportionals between the extreams 109 
and 106, will be found to be near 191.4671, & c. 
Thus have I ſhewed the moſt ealie wayes (raiſed 
from clear grounds) to make Tables for the reſo- 
Jution of the uſual queſtions which depend ypon 

the computation of intereſt, by che help of Millie 
plication onely. r Leſt ions | 


1 


* Chap v. 
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Auel ions t exerciſe the precedent T ables with their © 
uſe in , Lueſftions of the ſame nature when 

k | 


the number of years exceeds 30. 


- 


Onef. 1. If the Leaſe of a houſe be worth 153 J. 
Fine, and 161. yearly rent, payable yearly for 21 
years, and the Leſſee be deſirous to bring down the 


Fine to 50 l. and ſo to pay the more Rent, the que= 


ſtion is what rent the Tenant ſhall pay, accompting 
compound intereſt at the rate of 10 per centum, per 
annum? Anſwer, 27 1.18 5.1% d. near. 

Firſt find the difference between the Fines which 
is 103 L Then after the manner of the examples of 
the uſe of the preceding Table VII. ſeek what An- 
nuity or rent to continue 21 years,103 /,ready mo- 
ney will purchaſe at 10 per centum, ſo will you find 
111.18 5.12 d. which being added to the old rent 161, 
gives 27 1.18 5.13 d. which the Tenant muſt pay to 
the end that the Fize may be diminiſhed unto 50 J. 

Aueſt. 2. There is a Leaſe of certain Lands to 
be let for 14 years for 250/. Fine, and 44 J. Rent per 
annum, payable yearly, but the Tenant is deſirous to 
pay leſs Rent, vix 20 pounds per annum, and to give 
a greater Fine; the queſtion is what Fine ought to 
be paid to bring down the rent to 20 I per annum, ac- 
compting compound intereſt, at the rats ef 6 per _ 
cent. per annum ? Anſwer (47 3 11 4. 7 d. | | 

Firſt find the difference between the 1 1 
will be 24 pounds per ann. Then by the help of the - 
preceding Table VI. ſeek what an Annuity or rent 
of 24 l. per annum, to contiue 14 years, is worth in 
ready money at 6 per centum, per annum; ſo will you 

n . kind 
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find 223 J. 13. 7 d. which being added to the firſt 
Pine 250 pounds, gives 473 U. 14, d. which the Te- 
van maſt pay, to the end the rent may be brought 
down to 20 l. per annum. 
Queſt. 3. There is a Leaſe of certain Lands worth 


32 {,per annum, more than the rem paid to the Lord 


for it, of which Leaſe ſeven years are yet in being, 
and the Zeſſee is deſirous to take a Le * In reverſion 
for 21 years, to begin when his old Zegſe is expi- 
red, the queſtion is, what ſam of money is to be 
paid for this Leaſe in reverſien , accompring com- 

ound intereſt at the rate of 6 per centum, per annum? 
Anſwer,250 L7 f. 2 f. | | 

Firſt by adding the 7 years of the Zeaſe in being, 
to the 21 years you would have in reverſion after 
thoſe 7 are expired, the ſum is 28. Then by the pre- 
ceding Table VI. | IG 


nuity for 28 years at 6 per centum, 
compound intereſt, 1s — 
Likewiſe the preſent worth of il. 
Annuity for. 7 years 15 ———— "© 5-58233 
Therefore, tlie difference of thoſe 
preſent worths, ſhall be the pre- 
ſent value of 1 J. Annuity for 21 
years in reverſion after 7 years 
Which muftiplied by 32 (the | 
yearly rent propounded) gives the & 250.36256 
Anſwer of the queſtion. ; 2 


The preſent worth of 11. An- 
8 13. 40616 


7-82383 


Othermi(t 
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| Otherwiſe thus, 8 


Firſt by the help of the ſaid Table VI. find out 
how much 32 J. yearly rent for 21 years is worth 
in ready money, as if the 21 years were to begin 
preſently, at the rate of 6 per centum, which ready 
money will be found 376. 45024 /, Then by Table 
V. find what 376. 45024 /.due at the end of 7 years 
to come, is worth in ready money; ſo will it be 
250 4 5.2 d. which agrees with the A»/wer before 
found. 

ue ſt. 4. One would beſtow 6307. to purchaſe a 
preſent yearly rent or Annuity of 60/7. to be pag 
by yearly al np the queſtion is to know how 
many years the ſaiFAnnuity muſt continue, com- 

ound intereſt at 6 per cextum,per annum, being al- 
low!d on both ſides. Anſw. 17 years, and 23 dayes, 
very near, 

Firſt I divide 630 by 60, ſo the quotient will be 
10. 5, which ſhews that 10 years purchaſe and an 
half are given for the Annuity , then ſearching for 
10.5 in Table VI. in the Column of 6 per cent. I find 
it not exactly, but the neareſt leſs then it, is 10 
47725, ſanding right againſt 17 years, and the 
next greater than 10.5 is 10.82760 which is placed 
againit 18 years, whence I infer that the Annuity 
muſt continue 17 years and mare, yet leſs then £4 
years. Naw the proportional part of a year to be. 
added to 17 years, may be found out near enough 
for uſe, thus, viz. ſubtract the ſaid leſſer tabular, 
number 10.47725 from the greater 10, 82760, ſo, 
the remainder will be found .35035 : Alſo ſab- 
tracting the ſaid 10.47725 from 10.5 (the quoti- 

ent 
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ent firſt found) the remainder will be. 02275; then 
ſay by the rule of three in decimals, as. 3 5035 the 
greater remainder is to .02275 the leſſer; ſo is r 
year (the difference between 17 and 18 years) to 
649 parts of a year; or 23 dayes t) as will appear 

7 the fourth Rae of the 26 Chapter of the prece- 
d ng Burt) therefore the number of years fought 
by the queſtion is 17 years 23 dayes. 

Det. 5. If an Annuity of 96 l. payable by yearly 
+ 9m for 14 years be fold for $261. what rate 
of intereſt per cemtum, is implied in that bargain? 
' Anſw,7 lis 5.75 d. near. 

Firſt, dividing 826 by 96, the quotient is 8.60446, 
which ſhews how many years purchaſe was given 
for the Annuity ; then ſeargighng for 8.60416 iq ' 

Fable VI. in a right line paſſin from 14 years, e- 

quidiſtant to the head line of the Table, I find it 

not exactly, but the neareſt leſs than it, is 8.24423 

(which ſtands in the Column of 8 per cem.) and the 

neareſt greater is 8.74546, (which ſtands in the 

Cotumn of 7 per cent.) whence I infer, that the rate 

of intereft required is between 7 and 8 per cent. and 
the proportional part of 1 J to be added to 7 J. may 
be found out near enough for practice thus, viz. 

fubtract the. ſaid leſſer tabular number 8.24423 

rom the greater 8.74546, the remainder will be 

. 23. Alfo ſubtract 8.6416 (the quotient firſt 

und) from the ſaid greater tabular number 

8.74546, fo the remainder will be 14130; then 
fay by the Rvje of Three in decimals, 28 50 123 the 
Kenz (or difference between the two 

bular numbers) is to . 14130 the leflerr remain- 
der; fo is 17. (the difference between 7 per cent. 

and 8 per cent.) to. 2819, & c. or 5. 7 d. 2 N. 1 

0 | adde 
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to 7. Lgines72.5 5.7 df which: is net the 
Fc of eee, ee 
:  Rueſt:6,1f a years rent (or one years purchaſe) 
be paid a5 # Fire, for renewing or adding 7 years 
to 14 years yet to come of an old Leaſe far at 
years, and acgordingly a new! Leaſe be taken fox 2r 
Vars, to begin preſently, (which proportion is ort 
Gagrily P erved by Bibops, Deant, and Chapter 
Heads and Fellows of Colledges in letting Leaſes of 
their Lands) what rate of intereſt per .centum is im- 
plied in that Agreement? Anſw. 11 . 11 f. 8 d. 1. 
and ſomewhat more. 5 


— 


To ſolve this Queſtion, firſt I fearch in the pre- 
ceding Table VI. to find out two numbers ſo ſeated 
in ſome one Column of intereſt, that one of them 
may ſtand right againſt 14 years, and the other a- 
againſt 21 years , and ſo qualified that the diffe- 
rence between them may be exactly 1 or unity; 
but not finding any two numbers preciſely anſwe- 
ring thoſe conditions, I take thoſe — that 

come neareſt, which will be found in the Columns 
of 11 and 12 fer cent. for the difference between the 
numbers 6.98186 and 8.07507 which ſtand in the 
Column of ii per centum, right againſt 14 years and 
21 years is 1.09321 which exceeds 1(that-is 1 years 
purchaſe) by .09321 ; Alſo the difference between 
6.62816 and 7.56200 which ſtand in the Column 
of 12 per cent. right againſt 14 years and 21 years ĩs 
93384, which wants .06616-0f 1; therefore I di- 
vide 1 1, (the difference between 11 J. and 12 l. per 
cent. into two parts, in ſuch proportion one to che 
other, as the ſaid decimals. 99321 and . 06616 are 
one to the other, ſo I find the ſaid parts of 1 J. to bo 
near «5848 and :4151 ; or 11.8 4.1 f.+, and 8 7 
1 | | 3 


— 
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3 42f.+, the former of which being added to 11 
per centum, or the latter being ſubtracted from 121, 
per ct. gives 11.58481.or 11 J. i 5.84.1 f.+,which is 
very near the rate of intereſt required by the que. 


on. 
Quast. y. What is the preſent worth of 1 L per ans. 
payable yearly for 10 years, compound intereſt be. 
ing computed at the rate of 11.5848 J. per cent. Anſy, 
31.15 . 0 d. very near, which is found out by the 
help of the preceding Table VI. in this manner, vid 


The tabular number for 10 years 

Ac u . per cemum 1s — 5-88923 
The tabular number for 10 years 6 

at 12 per cent um is — 7 J+0JO2Z 
Their difference is ——- - 0.23901 


Then ſay by the Rule of Three in decimals, as 11. (the 
difference between 11 and 12 per cent.) is to. 5848 J. 
(to wit, the decimal by which the given rate in the 


queſtion exceeds 11 per cent.) ſo is.23901(the diffe- 
rence found out as above) to. 23977 , which being 
ſubtracted from 5.88923 (the greater of the two 
tabular numbers above mentioned) there will re- 
main 5.74916, or 5 l. 15 f. 0 d. which is near the 
preſent worth of one pound ere rent to con- 
e 


tinue 10 years, at the propoſed rate of 11.5848 J. 


cem us. | 
After the ſame manner the preſent worth of 11. 
yearly rent payable for 21 years, at the ſame rate of 
intereſt, will be found to be 7.77503 lor 7 iy 4 
6 d. very near, from which if you ſubtract 5.74946 
(being the afore-mentioned preſent worth of 1/, 


yearly rent for 40 years)there will remain 2,02557 
| or 


„ S -" - * 
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or 2 1,0 5.64.which is near the preſent worth of * 
Leaſe of 1 l. rent per annum, for 11 years in reverſion, 
to begin after 16 years yet to come in a Leaſe are 
expired ; Hence it is evident, that if a Teuam to a 
Colledge hath 10 years yet to come in a Lea/z, at 
11. rent per annam, and deſires to have li years re- 
newed , or added to thoſe io, and ſo take a new 
Leaſe for 21 years, to begin preſently at the ſame 
rent, he muſt giye 2/7. 0s. 64, or 2 years purchaſe 
and 2 part of a years purchaſe, very near, (accor- 
ding to the fundamental proportion before aſſu- 
— the ſixth queſtion.) The like may be done 
for any other term of years under 30, by the help 
of the ſaid Table VI. 3, 
Bur yet by 2 Table calculated pur- Concerning the 
poſely for the ſaid rate of 11.5848. Trrewing of 
per centum, (according to the fifteenth of 2. 
Rule of this Chapter) queſtions of the 
ſame kind with the two laſt, may be more eaſily an- 
ſwer ed, and therefore (for that they come often in 
practice) I ſhall here inſert ſuch a Table, as I find ic 
ready calculated to my hand by Doctor Newtor, 
in his Scale of Intereſt r publiſh*d, which 74. 
ble is to be uſed in every reſpect like to the prece- 
ding Table VI. and will be very ready and uſeful, 


for the proportioning of Fines, in the renewing of 


Leaſcs held from Cathedral Churches and Colled- 
ges, as will be manifeſt by the aianner of ſolving 
the two following queſtions. | 


$02 Intereſt, 
> - 2ſt. 8. If a Golledge- 
Tenant hath 7 years yet to 
come or unſpent in a Zeaſe 
of lands for 21 years, at 1-1. 


foy finding out 


re. 


21 years in this Table VIII.) 
Subtract alwayes the tabular 


number which - belongs to 
the, number of years to 


come or unſpent ia the old 
Lea(e, ſo the remainder will 
ſhew. . what Fire muſt be 


paid for the years to be re- 


+ #®,*- * 


So to ſolve the 
propoſed. 


1 
* 


queſtion 


_— 


TABLE Vi, 
| hewis the preſe 


worten bf one 
Anauicy, for, 
umbor of years 
under 22, at thi 
' |. Fare bf H 11.8 
| 1:2 V Per 22 
-4-compound inte 
j beſt © 7 300 
Fre en worth. 
Ki! 1 (0.90034. | 
2 1.69938 
| 3,; 12-41922,, | 
| 4 | 3.06438 | 
5 3.64262 1 
8 yl 4.16088 | 
(+ 4.62140 
I J 
9 | $-41496 ; 
10 1.5.74948 | 
11; 6.04934 
12 6.31819 
243 6.53907 1 
| 24.1 6.77507. ..1 
15 6.96868 
16. 7.14226 
12 7.29786 
18 | 743737 
I9 | 7.50243 
20 | 7.67455 
21 UL. 712 


From 


cc ns oo 
rom the preſent w of 1 | 
Nate rent for 21 years, which i 1K 7.770% 


Subtract the preſent worth of the 
fame rent for 7 Ar. Ta were 
unſpent i in the old Leaſe.) 


- » 


4.62540 


And there will remain n the Fine 
ſought, to Wit — en 3. 14967 


That is to ſay, 3. 14967 lor 31.3 5.04. (very neat) 
muſt be paid as a Fine, for renewing or addi 

years to 7 years, that were unſpent in the old Leaſe; 

the yearly rent being 14. Alſo the ſaid 3:14967 

news that, ſuch a renewal is worth 3 years pur- 

chaſe, and near 227 parts of à years nm 

(whatever the rent be.) 

Lueſt. 9. If 3 Tenant that hath 17 years yet to 
come,in a Leaſe of lands held of a Cole dge tor 21 
years, at 50 L yearly rent, be delirous'to renew 4 
years, and ſo make t thoſe 17 years to be 21 years 
compleat again, at the ſame rent, what muſt he ive 
for a fine ? Anf. 23 17 5.2 d. if, For, according, 
to the rule be ore given,: 


— -—— I I __ 


41 From the — A T of 1 L 
yearly rent for 21 year 777 
Subtract the preſent rcd! the 


7-29786 


fame rem for 17 years{thar were un: 

ſpeci inthe old: Zea.) n 

And there will remain O. 4% 1 
Which multiplied by the rent — 0 


The product will de the Fine 
Weybe, to wit, 23 1.77 4. 1d. + * 


* Queſtions 


404 Intereſt. - Append 1 
Metin ofthis nature may be readily ſol ved 
without rhe\lofs of one ſixteenth part or a yeary 
Purchaſe by the help of the following Table IX, 
which I haye, drawn from the foregoing Table 
VIII, for the benefit of ſuch as underſtand not De- 
eimal fractions; for example, if à Colledge-Te. 
nant deſireth to have ten years added to eleven 
years that are yet to come or unſpent in! Leaſe 
of lands that he may have a new Leaſe for the term 
of 21 years t6 begin preſeritty, he muſt give for a 
Fine, one. years Purchaſe and two quarters of a 
years Purchaſe, and three quarters of a quarter of 
a years Purchaſe, viz, one years rent, and half 
years rent, and three quarters of a quarter of z 
| years rent: Suppoſing then the rent to be 48 J. per 
aunum, the Fine may be computed thus, 


4 : "3 2 So d. port: 

One years rent is 48: oo: oo 

be. 10 2 years rent is————24 : O0: 09 
Three quarters of à quarter? 9: : 00 


of a years rent is — — — 
© The ſum is the Fine requited-8 i: 0? 00 
Whence it appears that the Tenant muſt give 810. 
as a Fine, for adding of io years to 11 years that 
were unexpired inhis old Leaſe, to the end he may 
have a new Leaſe for 21 years in being. 

In like manner the Fine for renewing or adding 
ſeyen years to fourteen years that are unſpent in 4 
Leaſe of lands to the end there may be a new-Eeaſe 
for 21 years in being, is valued at one years Par- 
Chaſe preciſely, which is the Fundamenta E 
tion aſſumed in calculating ws lad Tabte VIII 
as before was ſaid. RT + 
1801 7 TABLE IX. 


+ wW 


— 


WCC 
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The. like muy] be done for fenewing any o- 
| ther term of years under 21, at any rent pro- 
poſed. 


- PR: 


But 


7 Tables may exceed 30, I ſhall by 
the five following queſtions. ſhew 
how by the help of thoſe Tables, the 
. anſwer to any queſtion of that na- 
ture may be found out near the truth, when the 
term of years is above 30. | | 
est. 10. If 3409/1. be. put forth at 4 per contum 
compound intereſt , and both principah and inte- 
reſt be forborn until the end of 45 years, what 
will then be due? Anſwer, 1986 l. very near. 
To. reſolve this queſtion and the like obſerve 
this rale, viz. Firſt make choice of any two ſuch | 
. at if they be added together will make 
the number of years propoſed in the queſtion , as 
17 and 28, or 15 and 30, each of which pairs 
make 45, then looking into Table III. in the Co- 
lumn belonging to 4 per centum, you will find right 
againſt 17 and 28 years theſe numbers, 1.94790 
and 2:99870 which being multiplyed one by the 
otherwill-produce 5*84116 t or 5 J. 16 f. io & which 
ſhalb be the increaſe of 11, forborn 45 years at 4 
centiom , compound intereſt, therefore multi- 
plying the ſaid 5. 8416 by 340, the product will 
give 985. 994, &c. or 1986 J. very near for the 
Anſwer of the queſtion. 
Ide reaſon of the faid: Rule will be manifeſt by 
' + this Theorem, viz. If there be a rank of numbers 
in Geometrical proportion continued, beginning 
8 2 


with 1 or uni 58 13 2, 4, 8, 16, 32, 64, 128, & c. 
Alſo if the firſt term i be caſt away, and over or 
under all the reſt of the terms there be placed ano - 
ther rank of numbers, beginning at i and procee- 
ding according to the natural order 6f numbers, 
as 12, 35 4 J, 6,7, e. whichymay be called the 
[Indices of thoſe in the firſt rank, aſter the firſt 
term 11s caſt away; I ſay if any two of thoſe re- 
maining Geometrical proportionals be multiply- 
ed one by the other, the product ſhall be a propor · 
tional, correſpondent to that Index which is 8 
qual to the ſum of the Inaices anſwering to the 
two proportionals that were multiplyed one by 
dhe other. 


Proport. 2 4. 8. 16. 32. 64 , 128 
Indices 1. 2. 3. 4. 5. 6. 7 


So if 4 and 32, which are the ſecond and fifth 
proportionals in the upper rank, be mulriplyed 
one by che other, the product is 128, which ſhall 
be the ſeventh proportiofal, becaufe the ſum of 
the [adices 2 and 5, which anfwer to the faid 4 
and 32, is 7. In like manner becauſe the fum of 
the Indices 3 and 4 is 7, therefore if the third and 
fourth proportionals, to wit, 8 and 16, be multi- 
plyed one by the other, the product ſhall alſo give 
the ſeventh proportional 128, Now foriſmuch as 
the numbers in every one of the Columns, except - 
the firſt Column of years, in the preceding Table 
III. are continual proportionals whoſe firtt term 
is 1, but tis excluded out of the ſaid Columns, as 
appears by the Conſtruction of that Table, and for 
that the numbers of yeats 1, 2, 3, 4, 5, &c, are 

| Dd 2 placed 
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placed as Fudicer ſhewing the order or ſeat of thoſe 
proportionals. inſerted in the Columns, therefore 
che rule before given for conti nuiag that Table to 
any- number of years is manifeſt. | 
ep. r. IF one pound be due or payable 50 
years hence, whats ir wortk i ready money, by 
rebating at 5 per cemum, per. amum, compound in- 
tereſt ? Auf. . 8720, &c. or 15. 94. 1 which is 
found out by the help of Table V. in the ſame man- 
ner as the Anſwer to the laſt * ; ( reſpect 
deing had to the ſecond and third rules of the 
—_— of the preceding Book concerning 


the mulripli 


ication of decimal fractions.) 

' Breſt. 2. If an Annuity of one pound paya- 
ble yearly for 40 years, be all forborn until the 
end of that term, what will it then amount unto , , 
compound intereſt being computed at 5 per centum. 
per annum ? Anſw. 120 1. 16 3. o d. thus found out; 
Firſt, according to the tecond way of calculating 
the fourth Table in the thirteenth: Sedtion of this 
Chapter, find out a Principal which may have ſuch 
ae mag to the propoſed Annuity 1. as 100 /, 

ath to 5, ſaying if 51. intereſt hath 100 J. for a 
pricipal, what principal muſt 1 J. intereſt have? 
Anſwer, 20 l. Secondly, ſeek (after the manner of 
the preceding tenth queſtion) what 201. will be 
augmented unto being forborn 40 years, at the 
rate of 5 per centum, per amnum, compound intereſt, 
fo you will find 140.798 7, from which ſubtra- 
Qins the ſaid principal 20 / the remainder will be 


120.798 7, or 120 J. 16. which is the anſwer of 


the queſtion. | 

Nel, 13. If an Anrivity of one pound payable 
yetrly for 37 years, be to be fold for preſent mo- 
i NN ney 


Chap.V. Inrereſt $09 
ney, what is it worth, compound intereſt being 
compured on both ſides at 6 por comune, par annum ? 
Anſwer, 141. 14 1. 94. which is found out thus: 
Firſt; according to the ſecond way of calculating 
the ſixth Table in the fifteenth Section of this Chap- 
ter, find our 1 principal in ſuch proportion to one 
pound (the propoſed Annujty) as 100 is to 6, ſo 
will ſuch principal be found 16.66666 t, then af- 
ter the manner of the preceding eleventh queſtion 
find out the ready money which is equivalent to 
1666666, due 3y years hence, fo will ſuch read 
money be found to be 1.92988 for 11. 18 7. 7 d.) 
which being ſubtracted from the ſaid principal 
16.66666, the remainder will be 14.73678't, or 
141. 14 5. 94. which is the Anſwer of the queſtion . 
propounded, 4 LPs 

Leſt 14, What Annuity: payable by yearly 
payments to continue 37 years will one pound 
purchaſe, at-6 per centum, per aumnum, compound in- 
tereſt? Anſw. 1 f. 4 d. near, which is found out 
thut; Frſt find out the preſent worth of one 
pound Anhuity to continue 37 years ; which pre; 
ſent worth by the laſt queſtion)” will be found 
' 14.7367$/. Then ſay by the Rive of Ther, if 
14.73678 J. will purchaſe an Annuiry. of one 
pound, (to continue 37 years) what Annuity to 
continue the ſame term will 1 /, purchaſe > Anſw. 
06785 +, or 15. 4d; which is the anſwer of the 
queſtion propounded. | . 
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4 Demonſiratian of Appen dix. 


. —— —— 8 


— 9 


— „„ —_ — > — a Cl 


env. vi, 
A Demonſtration of the Rule f Three, > Or 
Rule of P nn” k5.:4 , 


Fa numbers are aid to be proportionals; 
when the firſt containeth the ſecond-, ſo ofs 
ten asthe third containeth the fourth; «likewiſe 
whenthe firſt is ſuch-part of the ſecond, as the-chird 
is of the fourth: So _ numbers following are 
called * 1 *. T 


Su 6 6 :: 4 x 9. Þ 
An. :itf xs. 15 


" That 15 to fay, 4 times 6 (or 24) is ſaid to have 
ſuch proportion to 6, as 4 times 9 (or 36) hath 
to 9. In like manner, of 12 (or 8) hath ſuch 
r to 12; 28 of 15. (or 10) hath to 15, 

When four aumbers are proportionals, the 
—— ariſing from the maltipli ication of the 
two extreams — to the Fo * ag two 
means. 8 1 


Ane. 


By the preceding Definition in 1. theſe _ 
numbers are-proportionals, vis. 


6 :: 4 x 9, 
$58;611$58:8 . 


The 


The product of the 7 4 K G 9 
t wo extreams is —— 4B C. x D 


The product of the? 6 49 
two means is CBA 


814137 


Therefore the Prop. is manifeſt, 
_ 7 


By dhe preceding definition theſe four mad 


are proportionals, vid. . 


who * 


A'x 12. 12 : 


The product of the } ; 


But —# * 12 * 15 = 12 «2 


ved, 


of Proportion, common 


Cha p. VI. the Rule of Three. 


& 157. 1 


12 x 15 


two extreams 18. « 
The product of the 1 
two means is f 2: 3* 15 - 


Wherefore the propoſition is every way pro- 


III. From the laſt wh xr ariſeth the Role 
y called the Rule of Three, or 


Golden Raule, which teacheth by three numbers gi- 
vento find a fourth proportional number, gin 
this manner, vic. Multiply the ſecond and third num- 


bers mutually one 


by the ethers and dovide the 


& 


the — 3 > ſo the obey ent ſhall be the fourth 


number ge ,in 4 direct pr . 
Rule bark been fully exemplified in the 8th, Chap- 
ter of the preceding * * the truth of 


his 


raid = 


412 e eee | 
ſaid Rule may be thus 2 z. Let there 
be three numbers given to find 4 f Heh in direct 
proportion, we. 1 24 give 6, what ſhall 36 give? 
Or as 24 is in proportion 7 6.ſa. is:36 to à fourth 
proportional number ſought, which fourth pro- 
2 (whatſoeyer it be) we may ſuppoſe to 
e Q And then theſe four numbers will be pro- 
portiohals, Bize 


24 . Fa T ; 36 = | 
Therefore by * Tecond, propoſition of this 
Chapter. tis 
bs « 5 . 6 „ 36 


And becauſe if equal plane numbers be ſeverally 
divided by one and the ſame number, the quoti- 
ents will neceſlatily be equal between themſelves , 
therefore 


Whereh it is manifeſt that the fourth proportio- 
nal number is equal to tho quotiefit that ariſeth by 
dividing the produd of che multiplication of the 
ſegond and third SITIO by the firſt, which 
was to be proved 

Note, that every Rule of Fhree, . ma be 
made a Rule of Three dire, [by m making the third 
term the bed and by proce forward to the 
other two terms; therefore one * the ſame de- 
monſtatian ſerverh for bock rules. G 
CHAP. 
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cAP. vn. 
4 Demonſtration of the Double Rule of Fel. 


TH Double Rule of Fellowſeip, (commonly cal. 
ed the Rule of Fellowſhip with time) preſup- 
oſeth two things, viz. 1. That the particular 
Stocks of Merchants in company, have continued 
unequal ſpaces of time in the common Stock, 
2. That at the end of their Partnerſhip, the total 
gain or loſs is to be divided 74 them, in 
ſuch manner, that their ſhares ſhall have ſuch 
proportion between themſelves, as thoſe ſums of 
intereſt money have one to another , which at 
any rate per centum, (imple intereſt onely being 
computed, might be gained by the particular 


Stogky ; within the reſpective times of their 


continuance in the common Stoek: Now for the 
effecting of ſuch a proportional partition, the 
ſaid Double Rule of Fellowſhip gives this direction; 
viz. Divide the total gain or [oſs into ſuch parts, 
which ſhall have the ſame proportion one to the 
other, as is between the products ariſing out of 
the multiplication of each particular Stock by its 
correſpondent time. 


For Example, ſuppoſe two Merchants 4 and B. 
to be partners in Traffick, for a certain time firſt 
80 2 % agreed 


Chap VII. - the Rule of r. 43 


** 
- 


— 


4 PA; 
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$14 benen 
agreed;on between them, and that A doth permit 
bis Stock of 16 oem 


007. to be employed in their joynt 
Traffick three moneths, and that Z forbeaxs his 
Stock of 50 J. eight moneths ,, I ſay (according to 
the ſaid Rule of Fellowſvi with time) what ever the 
total gain or loſs be, har gart thereof which be- 
Jongs to A muſt have ſuch proportion to the gai 
or loſs of B as 100 « 3 (or zoo) hath to 30 « ; 
(or 400.') This rule hath been fully exemplified 
in the 13 Chapter of the preceding Rook, and the 
truth thereof, taking the two premiſed Suppoſiti- 
ons for granted, maybe thus demonſtrated. „ 
1. Suppoling 100 J. (the ſtock of A.) to gain in 
3 moneths any certain ſum of money, as two 
pounds , I ſeek how much 50 J. (the ſtock of B)wil 
Lain in the ſam: time, and at the ſaid rate, ſo I find 
2 * l. for, | 

+ 


1 


„ee, 2 Fo 2. $0 
mY 100 


2. Having found what 50 J. will Fin in 3 
moneths, I ſeek how much the ſaid 50 J. wI I gain it 
$ moneths, at the ſame rate, and ſo I find 2—.— 

b a | 4 + oh. 100 x 3, 


. for * 


Je, 8 2'x yo « 8 
lr 


3. Thus ic appears, that if 100 J. in 3 moneths 
doth gain 2 J. then 50/1. in 8 moneths will gain a R 
1 ; 0 b . * ; t 8 


- & 


j Chap. VII. 


the Rule of Pellnſhy 415 


x JO * 8 | 
the ſame rate el, _ . {© that the proportion 


of the gain of Ato the gain of 1 is. 


Ar 2 u — 50» B 
90. *. 3 


4. If both the terms (to wit, the Antztedent at 
Coſeuinine)ok tho ſaid proportion be ſeverally-mul-. 
tiplied by the ſaid Denominator 100 z, the pro- 
ducts will be inthe ſame proportion with the num-. 
hers or terms m iplied.(by 17 +7. Eaclii) vig.the 


| Kin of A vil bero the gef B. 


100 „ 3 i. te 2x y0u8 


. Laſtly, becauſe 2 (che ſappoſititious gain firſt 
aſſumed) is a Multiplicator as well in the _ 
dent as in the Conſequent Of the laſt mentione 1 


portion, itmay be expung d out of both, and 


gain of A. will be to the gain of B. in chis progor- 5 
tion 0 which was to be en to wic,. prot ae} 


As100 „ 3 ls to 0 
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A Demonſtration of the Rule of Aligation 
Alternate, and the nſe of the ſaid Rule in 
the Compoſition of Medicines. "ol 


= order to the Demonſtraion of the ſaid 
_ 4 Rule,T ſhall premiſe this irc. if the dif. 
ference of any two numbers given, be multiplied by 
a number aſſigned, the product will be equal to the 
difference between the products which ariſe from 
the multiplication of thoſe two numbers ſeverally 


by the number ain god. 


| | Tworlines 01 AC= 10 Nin c 
numbers givenſB Cx 4 FT TT — 
Their difference AB = 10—4 | 

A multiplicatorꝭ A D 3 | 


aſſigfcd. 


— 


D E 


Which ſuppoſitions, and the Diagram being well 
viewed, the truth of the ſaid Lemma will be evi. 
dent, vis. 


AB « ADAC AD, —BC * BE (AD) 


o — 4 „ 310 x 5, —4 5. | 
I. To 


* 


Chap. VIII. the Rule of Allgation. 373 
II. To add the more light to the following De- 
monſt ration of the rule of Alligationalt ; I hall 
propound a queſtion which properly heſongs to 
the ſaid rule,viz.Suppoſe a Vintner having French- 
vines at 5 4.the quart, and at 10 d. the would 
make a mixture of them in ſuch manner, that he 
might ſell the mixt quantity at 7 d. the quart, and, 
fo make as much money of the mixture, as-4f he 
hould ſelteach quantity of wire at its on price 
the queſtion is to know what proportion the quan 
tities of both ſorts of wine in the mixture muſt beat 
one to another. Here according to the Rwe A.. 
ligation alternate, I take the differences betwean the 
mean price aſſigned for the mixture, and the to 
ether given prices, and place thoſe differences al - 
ternately. v. the difference between 7 and 10 be- 
ing 3,1 write 3 againſt 5, likewiſe : - «© 
2 — 2 the difference between 7 10 2 
and 5, I write 2 againſt 10; ſoI 7} 513 
conclude, that the quantity to be — 
taken of that ſort of Wine of 10 4. 5 
the quart, muſt have ſuch proporti- 
on to the quantity of 5 d the qxarr,as 2 to 3. That 
is to ſay, if 2 quarts at 10 d. the quart be mixed with 
3 quarts ot 5 d. the quart, the total mixture 5 quarti 
being ſold at 7 the quæt, will yield as muck mo. 


| ney a5 the (aid 3 att at 5 4 the guet, together 


with the ſaid 2 quarts at cd. the quart ; 4s is evi- 
dent by the ſubſequent work. ; " 


quarts 


$18 . Demonſtration of b Appendix! 


tr pence - quarts pence 
enen 
II. l; x 0.22 5 |:o;.., a6 
m. | 15 T 20 E 79 5 235 


From the premiſes it appears, that when two 
things are given to be mixc in fuch manner as the 
Rule of Alligation alternate requires, the propolition 
to be demonſtrated will be this, namely, ' + . 

- Three numbers A. B. C. being given in ſuch ſort 
chat A. is leſs then B. but greater then C. if the dif- 
ference between A. and B. be multiplied by C. and 
ehe difference between A. and C. be multiplied by 
B. the ſum of thoſe products will be equal to the 
product ariling from che multiplication of A: by 
the ſum of the ſaid differences, 


Demgaftration. - 


* bene 
aue 
. n 


au o 


2 


BA— BC 
CB—CA 


OS 52214d tey241x? 


> 

On 
E 
4 
26 


B—C BA-CA = B — C2 4 
The difference between B. and A. is B— A. whick 
multiplied by. C produceth (39 is evident by che 
| Len. 
| 


; | Chap.VRR the Rule of Mlligation. 419 
Lemma aforegoing in the firſt Section of this 
Chapter) CB CA. Al ſo the difference between A 
and C is A— C. which multiplied by B produceth 
BA—BC. - Then the ſum of thoſe two products is 
BA-CA, (for+CB and — CBexpunge one the 
-pther) which ſum is manifeſtly the ſame with the 
product ariſing from the multiplication of A the 
mean price, by B—Cthe ſum of the aforeſaid dif- 

ferences, (to wit, the ſum of A C and B) fog 

1A and A expunge one ano tber. 
When more then td things of different prices. 
are given to be mixt as aforeſaid, the — — 

| will not be otherwiſe; for if the ſuni of every Wo 
products ariſing from the multiplication of two al- 

ternate differences by their reſpective prices, be e- 

' qual to the product of the mean price multiplied 

I by the ſum of the ſaid differences; the ſum of all 

the ſaid products will alſo be equal to the product 
of the mean price · multiplied by the ſum of all the 
differences; as will clearly appear by view of the 

fubfequent work. ä 
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420, » Compoſition of 
Moreover, becauſe if equal numbers be ſeverally 
divided by one and the fame number, the quotients 


, 


will be equal between themſelves, therefore from 


the premiſes, this Corollary will ariſe. 


1 — | = 

In the Rule of n the aggregate 
of the products ariſing from the multiplication of 
the ſevexal alternate differences by their reſpective 
pricetʒ be divided by the ſum 6f the ſaid differences, 
the —— be equal to the mean price. This 
may be 8 proof of any example of the ſaid Rule of 
Aliigation. 


OF THECOMPOSITION OF 
| MEDICINES. 


See more ef this J. Medicines and Simples in reſpet 


in Mr. J Dee of their qualities are conlidered in 


his Mathema-» "qa * 
tical preface, ſome of theſe five wayes, v. either 


alſo Tom. a of as they are hot or cold, moiſt or dry, 


P. Herigon or as they are temperate; ſo that 


aud Mailer ſuch Simples or Medicines which 
— an- york heat in our bodies are ſaid to 
de hot, ſuch cold which are the cauſe 

of coldneſs, &c. 
II. The mean or middle between the extream 
qualities of Hear and Colaneſt ; alſo between Dry- 
ne and Moiſtare,is called Temperate or the Tem- 


per Arr s 7 
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4 Chap. VIII. Medicihes. 49 
jrrariere ; from which,each of che ſaid qualities br, 
cold, moift and dyy,doth differ in Four digrees,ſo that 
a Medicine or Simple is ſaid to be either remperates 
or elſe bor, cold, moiſt, ot dry, in tlie firſt; ſecond, 
third or Fourth degree. 0 
III. If the numbers 1, 2, 3, 4, , 6, 7, 8, g, be pla 
ced as you ſee from A to B, the differences betwee 
| 5 (the middle number) and the ſuperiour nymbei 3 
6,7, 8, 9, will be 1, 2,3, 4, which may repreſent th: 
4 be of the qualities hot and dry, likewiſe the , 
differences between 5 and the inferiour numbers 
4.3, 2, 1, will de 1, z, 3,4,which may repreſent the 4 
degrees of the qualities cold and moiſt, rhe tempe · 
rature repreſented by o, being the mean or middle 
from whence the ſaid degrees do ſwerve. 


- 


Z f 
7 
2. dry 
6 11 | 
$ | 0 Temperature 
2 8 
2 36% mo! 
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IV.Since the Kate of Altig ation Ame requi ea. 
thas of two things miſcible, the oue muſt exceed the 
wh ; a mean 


418 Compoſation of — Appendix.” 
mean propounded and the other be leſs, therefore 
the queſtrons of Allg ion in this kind are to be 
wrought with the numbers in the aforefaid Co. 
luma A B, for by chem the degrees and qualities 
are diſcovered, being placed as you ſee in the 
Column adjacent to A B, and for diſtinction ſake, 
thoſe numbers. in the ſaid Column AB, may be 
called the Indices or Exponents of the 83 
zudice fare to be uſed in the ſame manner as the pri. 
ces of Merchandizes in the queſtions of Aligation 
alternate in Chapter 14 of the preceding Book; 
and therefore rhofe examples may be compared. 
with theſe, ' 


Prop. 1. 


Having divers Simples whofe qualities are 
known, to make a compoſition or mixture of 
them, in ſuch mantfer that the quality of the Me- 
dicine may be ſome mean amongſt the qualities of 
the limples, and the quantity thereof any quanti- 
ty afligned. | 

Example 1. An Apothecary hath four ſorts of 
Simples, A, B, C, D, whoſe qualities are as 
followeth, vic. A is hor in the fourth degree, B 
is hot in the ſecond, C is temperate, and D is 
cold in the third degree; the queſtion is to knoẽw- 
what quantities of each ought to be taken, to 
make a Medicine, whoſe quantity may be 12 oun. 
ces, and the quality in the firſt degree of heat? 
Seek in the aforeſaid cotumn A B, for the Indices or 
exponents of the qualities of the Simples given, viz, 
for A which is hot in the fourth cgree, take 9, 
for B which is hot in the ſecond, take 7; wr ; 
- WyIIC 


which is temperate, tale J and for D which ? 
cold-in the third degree. take ; th doe, rank 
thoſe numbers in the ſame manger as the prizes of 
2 ndizes in A e the 14 Thapte *, 
vir · deſcend from e higkeſt degree Af h&r un & 
the temperature, add o proceed wnvarcs to tie 
degrees of cold, Arens 6 the? lud or exfonent of 
the mean quality . wh ich is 1 Ce of 
heat, as common to em Af | 
lines or otherwiſe, connect two fach rt -whe 
1 es may'de greater than themed? 8 e 18. 
1 


leſa, i 2 — decor ; 
—_—_ "Chapters 5% will” BAT | r 
Medicine of 9 ounces, and the ny gr 
be iu cher hirſt —— 6f heat Bket 


ru 
. ounre of & (being that simpft Hehe hoot” 
5 : Gunces.0f Ng 60 5 133 | 
B. ut N probrs n 
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: 7 & | x tn 9. 
413 |7:x 4 = 28 | 
ALY 1 * 3 =; 15 24 
I. 2 x 1. .., + 
N — _— k al — * 
4 þ 4 2 ' 9)54/ (6 


Laff, ly, 505 is Kol « of tri portion you may nee 
. of 12 ounces, and yas 

bega ty wocontinue in the firſt degree of heat, 
ding to che * operation, 


ks 


Ee 3 
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. 9h 7 ch 20 the, —— = 
| would ariſe, but that ha 
ah ien 5 ane of che 


fourteenth Cha 71 


EX ample 2. poſe, there are five Simpler, of; 
3, C , 15 11 2 qua! es Are as Glove 


viz... A. 15 hox in 30. is hor in 25 is hot ini 
1%. 5 is colt in 1. E is cold in 3%. and ĩt is o 
required to mix fou? ounces of B, ich ſuch quan- 

titles of the reſt, tat the quality-vf the Medicine 


may be temperate ? 1 
8 See. 
I dF CLIN 
1 J1i|[ 4]/8x1'= 8 
8 12 1 84 
£ $2.0 I S1 6 
55? 3+1]/4|D]/4,x4=316 ,, 
7 2 2 BIZ 2 2 KN. 
11 11) 51010 


Proceed 


2\\Proeced asibeforg;ſd will 
Aedicine of ri ounces, and; 
 rroſalting to be pemperate, you muſt 
fi ounces f 1 ou ef f, 4 9 
end 2 ouncestof — . — ra f 
in / tlie compoſiriow imiti 7 Vie. 
4 ounces, fad — — ay be in ſuc pro- 
portion to 4 (the quantity of Z affigned ) as the 
numbers 1, 1, 42, (the quantities, of 4 L. D, J. 
in the aforeſaid Compoſition of 11 ounces ) are 
unto 3, (the quantity of & in the ſaid Compoli- 
tion) in manner following 2 


* 
8 157 


11 
3. 12:4. IF of A. 
s 1 32A 514 of C. (tobe e with” - 
464: 1 + 41254 30 J of D. 4emnres A. 
EZ +» 2.35 4 2 of E 50 2402542203 
5 ad _— Aer 
2182 e. H, * 
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R Niebel ae of 8 Sig 
whoſe T and quant ae 92 5 
the degree o e E Fe _ 
REES _ e ie, wa Shs 4 
Example 1: ea! watch to compo 
de c 'F, per L. 6 Ounces of 9 0 
and g ountes . in 37. and it is reqy 
"IAG teinperamdhr of the Meditine, pe the 145 
= and quality reſulting from ſuch mixture "7 
Seek in the afore id Col - A fot t * 
vn e 3 i 
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nd qualities f Abe 


f - , 3 
Ae een be ibe inden 
Tor Wade ktellne - * 
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3012 12 fig * 10 9p og 

9 * * » þ 2 4 = 1 g 1 N C *4 4 w 58 TS A 1 
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fon the Jade of 34 degrees af heat 
and rech al — bs hot in 33 ys 


rees. 

Foraſmuch as any two quantities miſcible ac- 
cording to the rule of Alby ation alternate, are in 
ſuch 83 one to the — * the re! 


By 'g e 177 the mean 


x 225 corre 
0 the UYAantitics 

— ED 40 will he m 4 
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8 We his Chapte 
in x OY 
BY: LIONS qualities eras 
n 
find; Nadi 


ro dSy, wh the fad ts: 5 the Quotiens will be 
n 


kilbieg, Via Seer Latin 3 ounces 
rate, and 5 


5 e e 


bud the mean quality reſulting from ſuch mixrure- 
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According to the aforeſaid ue, 1 multi y cath 
Index by its reſpective quantity, and divide the 
ſam of the products by the ſum of the quan- 
tities, ſo the quotient is 43, which is tile Tue 
of $ degrees of cold, (for the difference between 
5 the Inder of the temperature, and 43 the Hue 
found, is; degrees of cold) which is rhe quality 
of the faid Adedicine. ' "eo 


Example. Suppoſe 2 Medicine to be compoun- 
ded of ſeveral Simpler, whoſe qualities and quan- 
tities are as followeth, viz. 4 ounces of 2 Simple 
which is cold in 2*. and moiſt in 1*. 5 ounces hor 
in 3*. and (in reſpect of dryneſs and moiſture) 
temperate ; 3 ounces hotin 2*. and dry in 2*. 6 
aunces hot in 17. and moiſt-in-4*, 4 ounces cold in 
3*. and moiſt in 2*. the queſtion is to know'the 
temper reſulting ? ” 
lache reſolution of this queſtion there mult be 
two inet operations, each of them like ro chat 


le, vi x. 


— 


7 Ee 4 1, Find 


424 Compoſaion of Appendir | 
1. Find inthe ſame manner as before, the de- 
gree and quality reſulting from the commixture 
of the qua ities hot and cold, ſo will you bpd 55 $53 
which, is the Index of 21 degrees of —4 (for the 
difference between 5 "the Index of the tempera- 
ture and 513 the Index found, is 21 degrees. o 


heap} | 

3 tl © 3 | 

CF 2 | EFT 

3 x 4 = 12 | 4 # 4 = 16 

22282 5 7325 

7 * 3 E 21 7 * 32 21 

6 » 6 = 36 | I x 6 6 

2 4 8 L447 43 . 
22) 117 (58 | 232) Bo (35 


2. Find in the ſame manner che temper cefulting | 
from the mixture of the qualities dry and moiit ; 
ſo will you find 377 whi <5 is the Index of 14 + de- 
gree of moiſture; ſo the quality of the ſaid Me- 
dicige is 2 degree of heat, and 177 OR” of moi- 
ſture,as by the hr is manifeſt, 


6 Tag. Ul. 


E augment or diminiſh a Medicjn is pay accoy- 
ding to an) 4 * ITT . 


nppoſe 2 Medicine to be com ade an "fol; 
10 lb, viz. 1 dram of a Simple 115 4% 2 deams 


hot in 3*. 2 drams hot in 25. 1 drum hot! in 1 
©: * dran) 


Chap. VII. Medrcints; 42x 
dram cold in 1*, and 1 dram cold in 2*, Then will 
the qualiry of the ſaid Medicine be in 14 degree 
of heat, (as will be manifeſt by the ſecond Propoſi- 
tion.) Now let it. be required to augment the ſaid 
Medicine in quality, 21. to add ſuch a quantity 
of ſome one of the Ingredients, (or ſome other 
ſimple) which may raiſe the quality of the Medi- 
cine degree; ſo that the temperament of the Me- 
dicine after it is increafed ih quantity, may be 
in 27. of heat. Make choice of ſuch a 2 the 
Index of whoſe quality may exceed the Index of 
the quality I „ viz, make choice of that 
ſimple which is hot in 35, whoſe index is 8, then 
proceed according to tho. 1 example of the firſt 
Propolifion ; ſo will you find that if 1 dram of the 
aforeſaid Medicing be mixed with g dram of that 
ſimple which is hot in 37. the temper reſulting 
from ſuck mixture will he ia 2%, of heat. % © 
Laſtly, by che Rule of Three ſay, if 1 dram require 
2 dram/, what ſnall 8 drams (the quantity of the 
Medicine fixſt given) require? tern af 30 * 

Anſw. 4. drams : So that jf 4 drams of a imply 

which is hot in 3*. be mixed with 8 drams of a Me- 
dicine which is hot in 14 degree, the temper reſul - 
ting will be in 2*..of heat, as by the aperation is 


by dr \ 


, * 


„ ee 
It it be required to diminiſh a Medicine in qus- 
Iity, you are to make choice of ſuck a Simple, the 
Index . ä — be leſs than the Index 
r 


Here obſerye, thax if in queſtiom of this nature, 
the quantities che Sinples be expreſt by weights 
of divers denominations, they are t᷑o be reduced to 
that weight which is of the loweſt denomination 
in the queſtion, according to the ſinth rule of the 
ſeventh chapter of the preceding book, | 
The augmenting or diminiſhing of a Medicine 
in reſpect of quantity; Alſo the finding of the va- 
lue of, any quantixy of a Medicine, the prices of 
the ingredients being known, will be familiar to 
ſuch as underſtand the Rule of Proportion, and 
therefore I ſhall not infiſt upon them. | 
| 4th Ss CHAP, 
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Nat ee eee is; 
005 anch how to ba uf 2 kn 

anebicas which canaor: d to ay 
of the other rules of Arich . As been fully 
Jeelaped in then and 31 Chapters of the prece- 


Aid hb vit remaineth va hat kind of 


E. 


8 — ſaid Rule t 
2 ion of 2 queſtiog, 
hen 7 dembnſtrgr the truth e 'xhe Rule i 


5 {tine faidiRale of Baſs, berg pe e 
hs) n requires to be performed wich the 
ſought and ſome given number or n 
how 3 * ſame kind of operation in every reſpect 
is tobe maile with each of the 5 
bers, ſcbnmonly called Pofftions) and: ſaid 
ven number or —— which chreefold proceſs 
being finiſh, (whether it be hy any one, or all of 
theſe rules, to wit, Addition, Suber „ Mullipli 

a, and Diviſion) there will ariſe — remarkable 
numbers or reſules, to wit, one . from the 
R gumber ſought, and two others reſulting mo 


* 


428 4 Demonſtration of Appendix, 
the two feigned numbers; then from theſe 2 
reſults, the errors are collected, which are no thing 


erences between the true reſult, 
each of the two falſe reſults. 

EL After the ſaid errors or differences are diſ- 

covered, the Rule of Falſe will be he no force unleſs 

— Analogy or pro —＋ doth ariſe, name. 

ly. the firſt error muſt have the la me proportion to 

d as the 1 number 

ſought np the dGirſt fel goed noms hatch to the 

difference between the bh, po number ought and the 

ſecond feigned number ; dere tre therefore it may be 


demanded; what — mwadtins ov Gagen the 
— To this I znſwer;wherthe queſtion 
iret / the number t/to be — ;leffeqs- 
elraleiplici or divided by ſomel i ven number, 
or the number ariſing from ſuch operation. to be 
increaſed; — — or divided by ſome 
ven number; in any of thoſe caſes che — 


logywill ncceffarity uriſt, 28 Lſhalthere mi- 
nifelt in allthe ſald cafe“ Firſt, ccherefore I ſay, 
when unto each of three numbers (namely, the num, 
ber fought by the Rua of Falſe and the tvo feĩgned 
numbers) one and the ſame number is added), the 
ſaid Analogy will enfue, fot in thiscaſciche' diffe- 
rence between the firſt fum and the ſecdnd; wilt be 
— —ͤ— between the firſtand feeond 
che ſæichthree numbers ; likewiſe · the differende 
det wrert the: r ſt ſum and the third, will be equal co 
the difference between the firſt number and tlie 


third, which may be proved in manner following. 


* 
. # 4 * my © - % e 
1 # + 
ws +» * 
* pe , 1 
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Suppoſttions, 
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ek, the Rule f babe 


, T-*7: 4 415E 1 14337 Ad: * 

n 1 mot: 

7; 03 {2 

Let there be three numbers, to wit, 
N * — * C5 ' 

4 75 
i 80 NUT] 22 * 7 1 114% «ff. NA | 
-Snppoſe.alfo'that the firſt number & ĩs greater 8 

— either of the numbers B and c. 

Suppoſe alſo, ſome number as D (3) to be added 


to each ofthe Gaid three n ſo will the three 
ſums be, ü JN | + I 


Ar D 
B T D 
Ct D 8 
The wogen. ion to n is, ht the l 
difference between the firſt ſum and the ſecond is | 


equal to the difference between the firſt number 
and the ſecond, Alſo that the difference — — 

the Htſt ſum and the third is equal to the Uferenc N 
wen the wh dumber and che i. OR 


= 


thee between the 5 number a id the >. - 
ſecd ud rs, 6. 


The difference beyreen the firſt ſum and the ſe- 


cond is, 


4 FD—-Z5>D 
| ; But 


Abbe "al Appendix?” 
* the latter difference 18 manifeſtly equal to 
che former, (for # B expunge one the 
other ) to wit, 
; „ 01,2T36008 £5103 d 215112 22.4 
At D- —3— -D= 4 — 3 


Therefore the a * of Fig propoſition is ' 


— 
iche ditherenbe between the feſt under 
and e third is, bn d unn t 19 7 


2 2 07 Gp cf ee os. . C 
$3363 3f3 l/ du 142 Bind 2: 3 0289 of 
The biference — the feſt * and che 
third is, 
Anne 


— 


But the latter iferdnce is manifeſtly equal to 
the ene Ff D and — D — one Lond o- 


dba Dae | „nom: 6 en ol 
e dee 


fans 10 e e 


ſubtracted from 2 

Secondl . ques 8 namely ; the num- 

b ber bas ghe by 0 Falſe add the two 8 
nu : ryegal * A 

umbery) ace the a — ak nalogy y will 


likewiſe enſue, as may. deghug proved. 
Sippeſttions. 
Let there be three numbers, to wit, 


AA. 
T2532 8 


nud the three products to beth 


te ke | f Lok. * 
d Ae eee eee 


Suppoſe alſo, each of thoſe * Ft 
multiplied by one and the fame * 2 a 


DA 12 
DZ J 20 
DC T7 32. n Ti. 


The Propoſition to, be demonſtrated is, thatthe 


difference between the firſt product and the ſe. 


cond, hath ſuch proportion to the difference be- 


tween the firſt product and the third, as the dif- 


ference between the firſt number and the ſecond; } 
hath to the difference berween the firſt Ro 
and the third,viz. 


DB — DA DH 2nd. ED p 

E . 20 98 7 2 „ 3 \ 

Demonſtration. , i 

Foraſmuch as (by the 17th. 2 of tb Malz . 

book of Enclids Ke. ) If a numbe (2) 
ing two number (8—4 1 Wa g 

ther numbers (O 4 and Dc Af the — 1 

ders produced by the . be ia the , 
ſame proportion as the en m jo 


therefore. 
DB—DA . DCD t: 4 4 


which was to be demonſtrated, 
Likewiſe when 3 numbers are Gg one 


and the ſame number the ment ratia will not be. 
'orherwiſe ; 


otherwike ; in þecayſe by the ſecond Seftion of 


2 2 the errors In tlie ale of Falſe are the 
| tween tlie true, reſalt and the two 
Al eſthts> therefore from the precedent demon- 
ftrations it is evident, that the afore-menrioned A- 
nalogy or proportionaliry (namely, when the firſt 
error hath ſuch proportion to the ſecond , as the 
difference between the number ſought and the firſt 
feigned numbgr,hath to the difference between the 
ſaid number ſought and the ſecond feigned num- 
ber) will ſucceed from ſuch operation as is before 
deelafed in the beginning of the third Sen of 


this Chapter,” 
. Now to diſcern what kind of 
. Reg W't- operation will not produce the faid 
5 e Analogy, obſerve this note, viz. 
by the Kale of when a queſtion requires ſome given 
Falſo or nor, number to be divided by the number 
*.-. » - "ſought or any part cherèof, alfo 
when the number ſought or ſome part thereof is 
to be n when ſome parts 
of the number ſought arę to be multiplied one by 
the other; Thy from ſuch operations the afore- 
mentioned Analogy will nor ariſe, and in thoſe 
caſes,” the &rdinary rule of Falſe will be uſeleſs , as 
may partly appear by the two following examples, 
Viz. What number i that by which if 360 be divided the 
quotient will be 247 Here if to poſitions or feigu- 
ed numbers be taken, and 360 be divided by each! 
of them the errors will not be in the ſame propor- 
tion with the differences between the true number 
ſought and the two feigned numbers, and therfore 
the Jule of Falſe will be uſed In vain: yet if it be 
asked what number is chat which being ne 
| 5 


* * a _ - 
_ 7 l 
. 
; N * 
| ® d 3 
IX. 
* » 


| = will not ſucceed, and the queſttoh canſlot᷑ eaſi- 


caſes, vit. the errdts are either bock exceſſes af 


tors, vie che firſt Poſition by rhe ſecond erro”; 


the Rude of Falſe: 433 
by 24, the product will de 360, the er to this * 
latter queſtion is the ſaihe with the anſwer to the 
former, and may be found by the rule if Falſe, but 
ſuch kind of interpretations and ififeterices are 
not alwaies obvious, and therefore ſince the 
13 work of the rule of Falſe, _ 4 num- 
er is taken by gueſs for the number fought) pro=" 
ceeds gradually from one condition in the queſti: 
on to another, it will for the moſt part be eaſie ro 
determine whether the ordinary rule of Falſe will 
take place or not, by comparing the conditions of 
a queſtion with the note before given. þ 
Another Example; a certain perſon being deman- 
ded what number of years he had lived, anſwered, 
if 2c of that number were multiplied by + of, the. 
ſame number, the product would ſnew the number 
or his age: here it will be in vain to ſearch th 
number ſought (Which is 40) by the rule of Falſe, 
for the aforemefitiohed Analogy or proportiona- 


2 


ly be reſolved without Algebra. : 

Now from this ſuppoſition, that after the prepa2 
rative work of the vs of Falſ+ is finiſh, the errors 
will be in ſuch proportion as aforeſaid, I ſhall make 
ir manifeſt that the Rule of Falſe will diſcover the 
number ſought. 1 | 2.9% 

V.In the Rule of two falſe Poſitions theſe are 5 


noted with F, or elſe both defect; and noted wit}. 
D, or laſtty one of the errors is noted with +, ina 
the other with - — 

In the two fifit caſes, the Rule is this, Mulrip!y 
the Poſixions or feigned numbers by the alterũ er- \ ; 


te 


ws 4 — of | Appendiy. | 
the ſecond Poſition by the firſt error, and reſerve, 
thoſe Products; then dividing the difference of 
the ſaid products by the gifference of the ſaid er- 
. the quotient ſhall be the number ſought by 
queſtion. 

The demonſtration 'of the ſaid Rye here fol- 
loweth. 


CaſeI. when be errers are both exceſſ 0 and ** | 


withT, 


Suppoſitiont. 


1. Let ſome number unknown and . 4 
by the rale of Falſe be repreſented by 
2. Let the firſt Poſition (or feigned num- g 
ber) be. 5 
3. And the ſecond feigned number 


4. Suppoſe alſo that B is greater then C, Y | 


each of them greater then A. 

' 5. Moreover ſuppoſe the error of the firſt 
polition to be 

. And the error of the ſecond; polition G 
to be 

7. Suppoſe alſo that this Analogy. will be found 
in the ſaid numbers, vi. 


Book oC; ib. 
8. The propolition to: be demonſtrated. 


FC—GB 1 
F—G 


Az 
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1 
9. Foraſmuch 2 ſuppoſition in 7*. 
C A= 2 ＋ G 


10. Therefore by comparing "the Leh of 
the extreams to the rectangle of the means, 


GB- OA FC—FA 
11. And by equal addition of FA. 
FA + GB-GA=SFC " 
12. Again, foraſmuch as by ſuppoſition i in 4*. 
B 2 C 
11. And confequently out of 4*. and 12% | 
OL API CIOS: 
14. Therefore out of *. and 13% 
E 8 


14. Therefore 1. 
FA GA - 


16, Therefore 


FA—GA > 6 333 
Ff 2 17. Tbers- 
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17. Therefore by equal ſubtraction of GB from 
the equation in 117. | 


FA—GA=z FC—GB | 


18. Wherefore by dividing both parts of the laſt 
equation by F-G,equal quotients will ariſe, viz, 


which was to be demonſtrated. 


Ce II. when the errors are both defects, and noted 


With 


Suppeſitions. 


1. Let ſome number unknown and wache A 
by the rule of Falſe be repreſented by ...... 
2. Let the firſt poſition (or feigned num-? 
4. 6 5 
3. And the ſecond poſition, ...... g 
4. Suppoſe alſo that B is leſs then C, and each of 
them leſs then K&K. 
5. Moreover, ſuppoſe the error of the firſt F 
Polition to be. a 
6. And the error of the ſecond Poſition . G 
7. Suppoſe alſo that this Analogy will be found 
in the ſaid numbers; vis. 


A—B. C:: F. G 
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I 8. The Propoſition to bedemonſtrated;!7 .: 


9. Foraſmuch as by ſuppoſition in 7*, 
'A—B 40 17. 8 

Io, Therefore b conptring the retungls of | 
the means to the rectangle of the extreams, 
| FA—FC = GA—GB 
11. And by equal addition of FC | 

Farc t GA—GB 3 
A I2. Again,foraſmuch as by ſuppoſition in 45; 


B<C 


13, And conſequently out of 4*: and 12*. 


3 4 


A—B > AC 
14. Therefore out of 97. and 13%, 1 
* 
15. Therefore 2 
x 3 FA >» GA | 


6 + 


Apperidis.-| 
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16. Therefore: in. 30 03 1 


”— — 


the equation in 11?..-.: -. 0 
AOA FC—GB 


18. Wherefore by dividing both patts of the laſt 
equation by F—G,cqual quotients will arjſe, vis. 
. ; SRIImDονε Ye 
* F-G 
924202901 4.5 
which was to be demonſtrated. 
Caſe III. when ons of | the errors is an exceſs (to 
wi, noted ye and the orher 4 defect) { noted 
+ 3 RESIN 1 | 


In this third Caſe the Rule of Falſe is this,viz. 

Multiply the Poſitions by the altern errors, to 
wit the firſt Poſition by the ſecond error, alſo the 
ſecond poſition by rbefirft error,and referve thoſe 
products; then dividing the ſam of the ſgid pro- 
duds by the ſum of the faid errors, the quotient 
ſhall be the number ſought by the queſtion. 
_ Demonſttation ofthis latte: Rule here fol- 

oweth, 


Sappoſitions, 8 

1. Let ſome number unknown and ſought by A 
the rule of Falſe be tepreſented b) 
2. Leb the firſt Polition be. 


B 
3. And 


= 
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3. And the ſecond Poſition -. „„ „60 © 6 C 

' 4. Suppoſe alſo that B is greater then C,and alſo 
greater then A, ind that C is leſs then A. 

Moreover, ſuppoſe the error of the fir 1 F 
Poſition to be 

6. And the error of the trend Poſition tobe. G 

7. Suppoſe alſo that this Analogy will be wand 
in the i 4 uren 


. A—C 2 7 F. G 


8. The propoſition to be demonſtrated. 
\ _GB+ FC 
F. G 
Me A y 
9, Foraſmuch as by ſuppoſition in 79. 
BA. 4 C::F.G 


10, Therefore by compar ing the rectangl. of the 
means to the rectangle of the extreams. 


FA—FC = GB—GA 


11. And by equal: addition of FC and GA to tlie 
laſt equation, this will ariſe. 


FA + GAS GB 7 FC. 


12. Wherefore by dividing both parts ; of che! laſt 
Ff 4 3 


4 
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equation by F + G, equal quorients will ariſe,viz. 


; _GB+FC M 
F 
which was to be demonſtrated. 


The learned Herigonius (in cap; 13. Tom. 2. of his 


Curſus Mat hematicus) hath delivered another way 


of reſolving the rule of Falſe, namely, by the two 
following rules, vic. 2 58 


when the ſigns ef the Errors are unlike. 


RuleT.As the ſum of the errors is to the firſt er- 
ror, ſo is the differegce af the ſuppoſed numbers to 
a fourth proportional, which being added to the 
firſt ſuppoſed number, when the ſaid firſt ſuppoſiti- 
on is leſs then the ſecond, or ſubtracted from it 
when it exceeds the ſecond , the ſum or remain- 
der will be the true number fought. , 


Then the ſigns of the Errors are #nlikg. 


Rule II. As: the difference of the errors is to the 
firſt ertox, ſo is the difference of the ſuppoſed num- 
bers to a fourth proportional, which being added 
to the firſt ſuppoſed number when the ſigns are — 
or ſubtracted from it when the ſigns are t; the ſum 
or remainder will be the number ſought 

Both which rules the ſaid Heriganias demonſtrat- 
eth geometrically by lines, upon a ſuppoſition of 
the Analogy Or proportionality before mentioned in 
the third Section of this Chapter; and the ſame 
may likewiſe be eaſily der.onſtrated according 
to the precedept method by letters. by ap 
k rags" | CHAP. 


-» 


OA} NA? 
g . .. — 
0 
- * 
— m. * — vo we. 
* 5 rg nN 
4 . h ni 4 l 
. * 
+ * : * . . . PL. 4 . 
® «4 Lis 


N 
. C H AP. 5 | Ned NE 


+ _ 
Sei 
3 L 


ont, to exerciſe all the. pam. of. 1 


* 


A ColleFion of pleaſant and fulfil & the 


Arithmetick, . To which alſo are q 
various practical Queſtions about the e- 
ſuration of Superficial Figures and So- 
al.. Ss. 


Examples of the Rule 7 Ueſt.-T. Tf'a wed ge of 
of tw min uſed () Gold weighing 177. of 
with other rules. Trey 1 cis 6 worth 


679 B. r is the valne Gf 17g grip of 
* 


that Gold 2 Auſw. 2 pence, OV F 7.75 
4 00 + $ $6117 
. 3 16 0 281 (Void 3, 
1 177 (or 230 of; ol wol = ler 8 
22 4753 .., Z is md BY 5 
II. * 9 77 | 92 #* Je. = 140 


veſt.2. A man dying gave to his eldeſt $« a4 of 

1 K+ is fecond Son + ef ® of hisiſtate, 
and when they had counted their Portions, the one 
had 40 l. more then the other, the remainder if the 
eſtate was given to the wife and younger children, 
the queſtion is, what was the portion of the eldaſti 
Son,alſo of the ſecond, and how much did belong: 
to che wife and younger children? 55 


Ans. 


* 


42 bee, Appl 
Anſw.The eldeſt Sons portion 100 J. the ſęcond 
Sons portion 60 /. and 440 . for the wife and 


younger children. 
The frattions being 8 it wil be many ther * 
er 


the 5 bad: I 2 1 
ae Baba, 1 1 5 77 pag ſo the ence 


4 © . 8 - 
7. 4 7 Is. ? „ 
% N ) * 


Ae \ "© 
. . thn 377000 6 
"The wffcrenc en 40 
Th a be, n. an 


1 
aty Wie 


* 5 
. 


ot; 


| . * recs off We ve 


r. ch, | 


Ant. 3. A young "man received 664 1. which. 
was + of Her brothers portion, and 32, 
times of 15 1 5 brothers cows, was 13 times | 


of his fathers eſtate; the queſtion is, what was the 
fathers eſtate ? Als geol. * | | 


1 663 . 8 1 200 
| 200 * 34 8 8 | 
IT... 799 : 
. 4.1 A con Finiſh A mack i 20 1 es, and 
Bin zo dayes; in what time will that work be fi- 


ed by A and B working together? Anſwer 12 


dayes. 
Hrn find what quantity of che work 3 \ 


$60 
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done by each worhman in one ante ſam@ init qt 


then it will be is. the ſum off thaſe quantities it ig? 
proportion tothe aid time, ſo is T or chelwhotel 
work to the time wherein ſuch work will EHu 

ſhed by both workmen working together.. , 


1 20 bs i » 4 # , 4 . — * 
dau wur net rl 
30 20 5 


o 101 I > A 7 ; 1 . 
D 
WW Ion 7 IP 


Hence it appears that A and B workiog together 
20 dayes, will finiſh that work once, together with 
+ of the ſame work ;, therefore ſay again by the 
Rule of Three, | 


i} .. + 20 25.20 $I 


Queſt. 9. 8 t 
SFreus adſto leo, twbuli mihi lamina bius 
Oſque etiam, de xtri fic quoque planta pedis. 
inis dextro oculo, ternis larur iſfe diebuw 


 Impletur lævo, (ed pede bis gomins, 


On {uſficiant ſex. hora. Dic fimul ergo | _ k 
Qs ſpatio u, eli, pefyue replere valent. | 


he ſenſe is this. A brazen Lyon being placed 

in an artificial fountain, conveyeth water into 4 
Ciſtern by two ſtreams iſſuing from his eyes, alſ6 
by dne from his mouth, and by another at the 
tm of his right foot. Now the Pipes thron 
which theſe ſtreams paſs, are of different n 


— 
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in ſuch ſort, that by the ri ſet open alone, 
the reſt of the — ben Roe, the Ciſtern will 
be Giled in two dayes; (the lengtk of a day being 
ſuppoſed to be 24 ) by the left eye alone in 
three dayes; by the foot aſone in four dayes, and 
by the mouth alone in ſix hours. The queſtion is, 
to find in what time the Ciſtern will be filled, if all 
thoſe ſtreams be ſet open at once? 

Anſwer ,23 day. 


dass Citi. aayes 
n 


e obe 
„ „ ee s 
3 
The ſum is 9% Ciſternt that will be filled in 3 dayes 
þy all the four ſtreams running together: Tleu ſay 
5 the rule of Three. 


Cift. Dayes Cift. diy 
9; TENN 8 


Jueſt. 6. A Ciſtern in a certain Condur is fup- 
plied with water by one pipe of ſuch bigneſs, that 
if the cock A at the end of the pipe be ſer open, the 
Ciſtern will be filled in Y hour; moreover at the 
bottom of the Ciſtern two other cocks B and C are 
placed, whoſe capacities are ſuck, that by the Cock 
ſet open alone (all the reſt 4 . the Ci- 
flern ſuppoſed to be full) will be emptied in 14 
hom; alſo by the cock C ſet open alone the Ci- 
tern will be emptied in 2+ hour: now becauſe 

more water will be infuſed by the cock A, then Fon 


- \ * 2 = 
L. 1 ; 
* . 
X N | 
% = » 
* 


„ 


be expelled by both the cocks and C in one and 
the ſame time; the I is to find in what 
time the Ciſtern will be filled if all the ſaid three 
cocks be ſer open at once ? Aaſw. 1 & hour. | 


After the manher of the fourth queſtion of this 
chapter, find bow — times the ciſtern will be 
emptied in one and the ſame ſ 
cocks I and C runnin roger er; alſo how much 
of the ciſtern will be filled by 4 
then will the difference ſhew how much of the ci- 
ſtern is gained by the filling cock in the ſaid time: 
Laſtly, as the ciſterns or parts gained are in pro- 
portion to the correſpondent time; ſo is the 
whole ciſtern, to the time wherein ir will be gain- 
ed or filled. 


hos. cift. how. ciſt. 


1. NR 13; 1-5, I 
: add 1 1 5 
| ſum 12 £ a 
hos... cift. bur. > in 1 uur. 
u. 1. 1 13 . (24 filedby 4 


1 22 gainedby A} 
cift. hou, ciſt. hos, 
22 1 


1 Es 
2nueſt.7 . Suppoſe a Dog, a Wolf, and a Lion, 
were to devour a Sheep, and that the, Dog could 


eat up the ſheep in an hour, the Wolf in à houx, aud 


the Lion in ? hour; now if che Lion begin to eat 
+ hour before the other two, and afterwards all 
| three 


in the ſame time, 


ace of time, by the © 


” 1 * 7 : [a K : 
7 0 
C 
Ly 1 | 
">< 1 445 2 
- 


A 


A 
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ies fot cogerherVthe queſtion is, in hat time the 
2eep would be deyoured ? ſw. . hour. 
95343 bis; Gi 1 | ven; | --:710 

hos. ſh. hou.” jp. 


JF 


J. If 5, 1 % g 4. 


-f "This it appears that 2 of the ſheep would be ex- 
ten by the Lion, before the Dog and Wolf began 
to eat. 9 g "2 
II. Proceed according to the fourth queſtion, ſo 
wül you 6nd: che remaining ; to be eaten by them 


all in -2 hour,which added to i; gives ,3* hour, in 
which time the ſheep would be devour ed. 

' Queſt; 8. If 1203 J. be to be diltributed amongſt 
three perſons A, B, C, in ſuch ſort, that as often as 
A takes 5, B ſhall take 4, and as often as B takes 
3, C ſhall take 2; what ſhalt be the ſhare of 


each ? 


Aae. A515. B4rg31.C 27555 l. 


Find three Numbers which may expreſs the pro- i 
portions of their ſhares, by the Rule of Tires, or (to 
avoid fractions) thus, 


„ 


Zneſt. 9. A Governour of a certain Garriſon; 
being deſirous to know how much money the Port 
or paſſage of the Garriſon did amount unto in 
certain moneths, made choice of a loyal ſervant, 
giving him order to receive of every coachman 
paſſing with a coach 44. of every horſeman 2 d. 
and of every footman 2 4. Now at the years end, 
the ſervant making his accompr to the Goyernour, 
giveth him 94 /.15 f. 10 d. and lets him know that 
as Often as 5 paſſed with coaches, ↄ paſſed on horſe- 
back; and as often as 6 paſſed on hor ſeback, io — 
ſed on foot; the queſtion is, how many coaches. 
horſemen, and footmen paſſed? Anſwer , 2500 
coaches,4500 horſemen, 7500 footmen. 

Find 3 proportional numbers after the manner 
of the eighth queſtion, which will be 5,9, 15, then 
proceed as followeth, 0 
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| 

5 Coaches .. 20 

9 Horſemen 18 
15 Footmen . 7+ 


- „.. 2500 
If 45% . 22750 ::4 9 . 4500 
IF . 750d 
Aueſt. 19 A Factor would exchange 780 J. fer- | 
ling for double Ducats, Dollars, and French 
Crowns, the Ducats at 7 5.6 d. the piece, the Dol- 
lars at 4s. 4 d. and the French Crowns at 6 -. the 
piece; to be in ſuch proportion, that 3 of the 
number of Ducats may be equal to of the num- 
ber of Dollars, and 4 of the Dollars equal to 27 
of the Crowns”: the queſtion is, how many pieces. - 
of each coin lie ſhall receive for His 780 pounds. 
Anu. 600 Ducats, 90 Dollars, 1200 Crowns. 
Find three proportional Numbers (after the 
manner of the eighth queſtion) which will be 6, 4, 3. 


1 5 „ „ „ * © s 0 7 
L 4 
4 SS OO D GI a 6S WS T6 
; « —— . A 
WP: * «a»& 0 2 
82 . 6 - 4. . As 4 


Thus it appears that (ix times the number of Du- 
ats muſt be equal to four times the number of 
Dollars, alſo equal unto three times the number 
of Crowns. Then make choice of 3 numbers to 
anſwer thoſe proportions, fuch are theſe, 2, 3, 4, 


(for 6 x 2= 4 x = 3 * with which numbers pro- 


ceed as followe 
2 1 
2 ducats ...+ 
3 dollar: 22 | | 
4 crowns .. 1% 1 
4 8. 225 
ſay it. . 2+ . 780: 75 195 
| | 1} . $60 
: J. dnc at J. : 
nien 5 . 600. dicats. 
4 doll, | 
7 75 1 1995 900 dollars: 
- crown 
7 =, I :: 360 F 1200 chen. 
& - 


 Nueſt, 11. Twenty Knights, 30 Merchants, 44 
Lawyers, and 24 Citizens, fpent'at a dinner 6, 
» | pound, which was divided amongſt them in ſuc 
manner, that 4 Knights paid as much as 5 Mei 
'chants, ro Merchants as much as 16 Lawyers; ar] 
8 Lawyers as much as 12 Citizens; = queſtic $ 
is, to know the ſum of moriey paid by all t| $ 
Knights; al ſo by the Merchants, Lawyers and Cit 
Zens ? | , 
 , Anſwer;The 20 Knights paid 20 pounds, the 40 
7 Merchants 24 pounds, the 24 Lawyers 12 po 5 
and the 24 Cirizeris 8 pounsss. 
ind four numbers to expreſs the proportiefis of 
their payments, by the Rale of T hree, or, ( to avoid 
fractions) in manner following, ſo Will the propor- 
tional numbers be 4,5, 8,12, vir. 4 Knighrs paid 46 
much as 3 Merchants, or 8 858 12 * * 
ne g 


I» WY wh 


Las ad. ad engerer inn 


| ls. 


Arithinetical 
25292 5 23 
P 4 
10 *4 „ +0 „ „„ ++» 16 


4 * 10 x 8= 320 
Io ͤ«„ 8 58 400 
8 5 » 162 640 
5 x 16 * 12= 960 


Then preſu poſing that a Knight is to pay 4 -. 
proceed as followeth, viz. | | 


; J. 
20 Knights .,. 4 
30 Merchants .. 4* 


24 Lawyers . . 25 | 2 

24 Citizens ... 1% 20 
9 . 2 

lay, if 12+ , 64 :: 2 a — 

11. 8 

64 


Aueſt. 12. A certain man with his wife did u- 
ſually drink out a veſſel of Beer in 12 dayes, and 
the husband found by often experience, that his 
wife being abſent, he drank it out in 20 dayes, the 
queſtion is, in how many dayes the wife alone 


could drink it out? Anſwer, 30 dayes. 


Note, 


Chap... eee @ o i 


 Nme, it is to be ſuppoſed tharthe husbarid in 


* 


the following form of the work. 

From 20 8 

Subtrait 12 | 

Then if $ 15 22 80. 20 l 
Aust. 13. If a houſe be to be built by three 
Carpenters, A, B, C, working in ſuch fort , that 
A alone will finiſh it in 30 dayes, B in 40-dayes, 
and A, B, C together in 15 dayes, in what time 
could C alone build the houſe? Af. 120 dayer, 
I. After the manner of the fourth queſtion, fine. 
in what time A and B working together will finif} 
the houſe ,- Anſw. 179 dayes, | 


daes: work dye, work; 
4 a . 1 


40 5 3 1 8 2 3 O 89 + 
| add 1 * 
8 - 5 


= 

4 
— 

eo 


II. Suppoſing the work of A and B ta be fet- 
formed by one perſon, as D, the houſe will be built 
by Din 175 dayes, but by D and C togethet in 
15 dayes; Then find (agcording to the 12th.que- 


\ 


G ga ſtion) 


* 
* 
. 
* * 
4 
| | — N 4 
— * 
2 
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ſtion) in what time C will build the ſame; Au. 
I20 dayes. ' | ; | 


From 175 
. Subtract 15 


Then if 2. 15 : 17 . 120 


The proof may be wrought according to the 
fourth or fifth queſtions. | 
Left. 14. Two travellers A and B perform a 
journey to one and the ſame place in this manner, 
viz, A travels 14 miles every day, and had travel- 
led 8 dayes before B began ; upon the ninth day 
B ſets forward, and travels 22 miles. every day; 
the queſtion is, to find in what time B ſhall over- 
take A? Anſw. at the end of 14 dayes. 
JI. Find how many miles A had travelled before 
B ſer forward, An/w. 112 miles; For 


day . miles dayes miles 


1 „ -. 1655 $'e- $6: itz. 


I. Find how many miles B gains of A in a day; 
Anſw. 8 miles; For 


22 — I4 = 8 
. miles day miles ayers. 
nnn: of o£ 164 


. Lueft. 15. There is an Iſland which is 36 miles 
in compaſs. Now if at the ſame time, and from 
the ſame place, twofootmen A'and B ſer forward 

8 | to 
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to travel rouad:about the ſaid Iſland, and follow 
one another in ſuch manner that A travelleth eve- 
ry day 9 miles, and B/ miles; the queſtion is to 
find in what ſpace of time they will again meet; al- 
ſo how many miles, and ho many times about the 
Iſland each footman will then have travelled? 

Anſwer, They will meet at the end of 18 dayes 
from their firſt parting, and then A will. have tra- 
velled 162 miles (or 4+ times the compaſs of the 
Iſland) and B will have travelled 126 miles (or 


34 times the compaſs of the. Iſland.) | 


> 


miles 
From ... 9 
Sabvirat {7 | 14%, . 
— dg, wil dou” 
« „ e 
mult. 18 © | mult. 18 * 
by 9 e 


— ———— —— — 


„ 


36) 162 (KH l 30126 (31 


Queſt. 16. Two, foptmen A and B depart at the 
ſame time from Zoygex towargs York, travelling 
at this rate, viz. A goeth $ miles every day, B go- 
eth a mile the firſt day, 2 miles the ſecond day, 3 
miles the third day, and in that progreſſion be 
goeth forward, travelling in every following day 
ane mile more then in the preceding day; the que 

ſtzon. is, to know in how many dayes B will-oyer- 

Aver, 15 . 72 
Io reſolye ane ſuch like queſtions, double 
8 (che number gf miles which Atravelleth daily) 
8 g 3 which 


n 
4 . _ 


ai Y 
= 
4a . 
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whit cher 16, from which ſabtrad 1, the. re- 
nainderis 15 che number of c ſought. ' 

Peſt. 17. If Exceter be diſtant fm Londen 
140 fattes, and that ar the ſame time one footman 
A de rred from Loud towards Rur, travel. 
ling every day 8 miles; and another H from Ru- 
ceter towards Ted ; rravelling every day e miles; 
rhe queſtion is, in how many dayes they will meet 
one Aother "arid how many miles each ſodtmag 
will have then tr 45 -\ bn! 

Anſwer, They Il meet at the end of 1008ye; 
and then A will have travelled 80 miles, and B 60 
miles, 


5 miles travelled daily by A. 
6 miles travelled deily "y B. 


ſum 14 Tae which A and B together did 
travel daily, 


3 . mile Nh © 


: will meet each other. 
1 %$ = 88 miles traveled by A, 
ar x 6 — 80 miles travelled by B. 


FAY "Y Aten footitiah x departer from 
Loft owls Tindbln bund at the ſame time an- 
ther 'Tootinan' B dtpatteth from Livcoln- towards 
Pu, älſo A travelleth every day 21 miles more 
thet'B" Now fapþ6liiy thoſe two Cities to be. 00 
miles diſtant one from the other, and thar*rhoſt 
two footmen do meet one another atithe end df 8 
dayes aſter the begigning of their journeys g 2 the 
queſtion is, how may fni les each will have then 
8 trayelled, 


Chap.X- ' * ER. * 
travelled, as alſo how many miles eath travelled 
daily'd ??:7?:—ß;; 4445 REES 

Anſwer, A 60 miles, B 40 miles; Alſo A travel- 
led 74 miles every day, and B y miles. 


day miles es miles 
dn aint ÞB -« 20 
Hence it appears that at the time of their meet- 
ing A had travelled 20 miles mare than B, which 
20 miles being ſubtracted from 100 miles leaves 80 
miles, whereof the half is 40 miles which B had 
travelled, therefore A had travelled miles. 
Now to find how many miles each travelled dai- 
mW colin a fy "ue: xa) M 
duet mile. dy miles 
re I... 


_ aides: 2 
herefore $5 TR 
Therefore) B yirwrelll.3 5 (Gaily. | 


Dneft. 19. There is an Iſland which is 134 miles 
in compaſs ; now at the ſame time, and from the 
ſame place, two footmen A and B begin a journey 
hed about the faid Ifland , but they travel to- 
wards contrary parts, at this rate, viz. A travel- 
leth 11 miles in every 2 dayes, and 3 17 miles in 
3 dayes: the queſtion is to find in what ſpace of 
time A and B will meet one another, and how ma- 
ny miles each will then have travelled? 
Aver, They will meet at the end of 12 dayes, 
and then A will have travelled 66 miles, and & 68 


miles. | 5 
ä 284 Alter 


* — 
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After the manner of the fourth queſtion of this, 
chapter the time ſought will be found 12 dayes. 


dayes miles. det miles bel 
F 297 ve HR - 
-. 44d I7 +. oak 
: — Aye, mile: dayes 
v 331 3 2 134. 12 


The miles travelled by each will be found ip'this 
manner. a | . | 
dave _ miles det „ 0 ene. | 

„ / BET of - I n A. 
3 . 17 :: 12 . 68 miles travelled by: B, 


Dxeft.20.1f a Clock hath two Indicesfor hands) 
one of which (td wit 4) is carryed twice round 
the whole circumference of the Dyal in one day, + 
and the other ( yoncein 30 axed, and that both 
at once ſhewing the ſane point begin to be mo-. 
ved, thequeſtion is, in what time they will be a- 
gain conjoyned? r err 


- Anſmir, 22 day dr 1253 hours. 


day circum. _ dayes circum. 
n 30 . 60 | 
„ H. 4 ood: 1 


| 59 


Henee it appears, that in 3o dayes A will bave 
run through 60'circumferences.and B one circum- 

ference only in the ſame time, therefore 4 gains 
; * — . * 4 i > , Re. 0 0 
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of B 59 ciecumferencerin 5p days;threfor lay, 


"circum. \ Aer \ 1 Cirowm., 3 
Nw — 30 1 1 3 12 

Ve 21 If 6h, of $ Sugar be equal in value r0 | 

-7 4.0 Nil, 5 1b.of, Raiba; to 2 lb. of Almond 
3 tb, of Almond s to 5 & of Currans.; a1 of Curt 
rans to 18 d. how 22 pence are the value of 3 /6. 
of Sugar? Anſw. 21 


4 


EMS 
_ 78> R. 1:7 LE 8 
D 3 . A. 5 C. D q 7 
"4 2 C. 8 18 Mio! 
K 1 7 = 3 8. 7 - a 
180 3780 (21 * - 2 


Dnueſt. 22. If 3 dozen pair of Gloves be equa] 

in value to 2 pieces of Ribbon; 3 pieces of Rib- 

bon to 7 dozen of Points; .6 dozen of pgints to 2 

yards of Flanders lace; and 3 yards of Flandeygs 

| face to 81.ſhillings , bow many dozen pair f 
Gloves may be bought for 28 ſhillings ? Fg 
X nſw, 2 dozen pair of Gloves. > 


$ 2268 ) 4536 (2. 


uu. as: 
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- £yeſt. 23. Suppoſe a Greyhewsd to be courlin 

a Hare, in ſuch — that the Hare takes five leans 
for every four leaps of the Gyzeyhownd, and that the 
Hare is one hundred of her own leaps diſtant from 
the Greyhound , now if three of the Greyhound: leaps 
be equal to four leaps df the Heres, the Queſtion is 
to know: how many leaps the Ge { muſt take 
befort he obtain his prey 2 7 ein, 
f Auf ver, 1200 leaps. n 


I. If 3 44. 1 | 


Thus it appears, that f the @reybogghle leaps 
are equal to 3 of the Heare>leaps, ind becauſe by 
the queſtion the Greyhound kakes 4 leaps for every 5 
of the Hæret, therefore e e in every four 
of his leaps gains + of one of the Haves leaps ; 
therefore ſay by the Raſe f Three, ©- 


„ .f F). Ke 100. 1200 
-d 10 297214 8 : noddt i 123i 8 Of $1 thr 
© 0 290Mf:24: There is'a cet᷑tiin rom whoſe Baſis is 
nJody {qtareywhich ie in citruit 30 fett, arid the 
heightiof the walls or ſides of che rm is dt feet; 
all which walls of ehe xo except 1 ſpace taken 
ont for a windew in the form of along ſquare, 
whoſe height is five feet, and breadth four feet, are 
to be furniſhed with Hangings of ell-brond ſtuff at 
3 5:4 d. the yard, the _— n tog how much 
m6ntythe Ruff will coft > ? . 
" Anſwer, 5 l. 17 5.6 . 
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n,, Amo nn 4, 
: 


459 


1288 
” 1 
of , 


50; = B = 4164 {ner fog". | 
5 x 4= 20 ſubtr 
2 On. 

3965 


- 


"34, ® 3114 ſhure feet ip one eM, >, 
. 5 * NIE. - 


'S $ JADE ANAL * 
10 feet "<P fert 4. 4+ 
If 314 4. 40 : 3964 + 14104 


Def. 25. There is a certain Walk which is 3 
long ſquare, whoſe length is 40 yards, an“ breadth 
7 yards, to be paved with ſtones, each of y hich be⸗ 
ing in the form of a long ſquare is 28 'nches in 
length, and 24 inches in breadth, the que; ion is to 
know how many ſuch ſtones will be ec uiſite to 
pave the ſaid Walk YR 1 
Auſwer, 40. 22 > , 09: 


| Inches Pnobes IN £1 7 A.. 
14% „ 252 = 362880 ſynare ll n. 
„ 28 = | 672 ſyxare Inchery i!) - » 
45 « | 672 2 2 2 362880. $40 Sti : nar By U 
Queſt. 16. Suppoſe u pirte of Tapeſtry to be xÞ: 
yards Engliſh in length, and 33 yards in.bfead the 
queſtion is, how many ſquare elle Flemiſh are con- 
rained in that piece of Tæpeſtry, when te length of 
I ell Flemiſh is equal to of a yard Ewugh ?? 
Anſwer, 3757 ſquare ells Flemiſh, | 


"> 


2 r333 | 
5* K 31 4 quare yards. 


Then 


462 
Thenibecauſe 72 of a ſquare yard is 
ſquare of Flemiſt meaſure (for 141 


1 23. 


Que: 27. A Workman hath performed a piece 


T 
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2333 


Ss $® — — 
* 6% 


Appendix. 
equal to 1 ell 
+ ay, 


« 3753 


of Tiling bearing the form of a long ſquare, whoſe 


length is 273 feet, 7 inches; and breadth 21 feet's 


inches; now when Tiles are ſold at the rate or be 
11 5.10% d. for 1000 tiles, and every ſquare of tilin 4 
conſiſting of 10 feet as well in length as in breadt ( 
doth take up 1000 tiles, what doth. the ſaid piece 
of tiling amount unto b kid 
- 4661 
Anſwer ,34 1.17 f. 0,525: 4. 
I. 2730 „ — 4 , ſquare fee 
u. 100. 1424 1: . 836444855 - 


Queſt. 28. A Merchant would beſtow 220 J. in 
Cloves, Mace and Nutmegs. the Cloves being at t 


51. the pound, the Mace at 11 . the pound, and the 
Nutmegs at 62. che pound; now he would have of 
each fort an equal quantity, the queſtion is how 
ma ny pounds he may have of each ſort ? | 
Apſwer, 200 lk. ve Da 191 2:4Vg. 


Fo 


11 

6 * 
Wr * 
22 . 1 :: 4400'.200 


_ mg 2 ©» ©,2, 


Preſtions. 
The Proof. 
lb. 5, 2 
200 at 5 mou uno 50 
200 at 11 amounts into 110 
200 at 6 amennmsuno ... 90 


2:0 
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Dueſt.29.A Factor is to receive a ſum o money, 
and is offered Dollars at 4 5.4.4. which are worth 
but 4 5.3 dor French Crowns at 6s, 14 d. which 
are worth but 6. the queſtion is by which coin he 
ſhall ſuſtain the leaſt loſs ? \ 

Anſwer the Dollars. 


1 d. 


wo 
(2 1 53'73F" «© L366 


That is, in receiving the Dollars every 6g. 12 4 


joſeth 1224 d. but in receiving the Crowns 65. 14 d. 


looſeth 14 d. which is a greater loſs than 1223 


Aueſt. 30. A Butcher agrees with a Graſſer, for 
the feeding of 20 Oxen, during the ſpace vf 12 e- 
qual moneths, but at 2 moneths end, the Butcher 
adds 5 Oxen more, and 6% moneths after hat, he 
added 10 Oxen more, and then it is agreed oetween 
them, that the Graſier ſhall feed them all, ſo long 
time as will be equivalent to the keepinp of the 


firſt twenty during 12 moneths; the 2 tion is, 


how long time he ſhall feed them all, 
ting in of the laſt 10? 
Anſwer, 1 moneth. 
Conſider, that as he receives more Oxen to feed, 
he ought to keep them all the leſs time; Tork 
| | | _ Pwork 


er the put- 


| 


work as the queſtion imports by the Rule of Thres | 
inverſe. | 


- mon, © Oxen 
* 20 ee 
Oven 2 ITY mon. Oren 


if 5-; 120, i: 29 8 25 
1 | | GE 10 


If 23 1%, 35 (i, 


1of..,. Bucſt. 31. Two Merchants, viz. A 
. Rule of and B, have entered Company; A puts 
15 in 3oo l. and at mongths end takes out 
a certain ſum, leaving the remainffer to continue 9 
moneths longer; B puts in 250 J. and at five 
moneths end put: in three hundred pounds more, 
and then his whole ſum continues ſeven moneths 
Jonger. Now at the making of their Accompt, A 
findeth that · he hath gained 1063 pounds, and B 
gained 1334 pounds ; the queſtion is to know how 
much A took out of the bank at 4 moneths end ? 
Anſwer ,240 J. | 
250 x 5J=1250 
300 


—ñ u — 
— —— o 


550 * 7= 3850 


1 $190 
133* 5100 :: 1065. 4080 
500 * 4 2000 ſub tract | 


8) 2080 (260 
Taſth, 300—260 = 240 talen ont by A. 
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r eee. 


The Fra. 
4. mon, 


9900 4 = 2000 
Sabtract 240 


260 * 8 2080 


4080 MI > 


Queſt. 3 2. Five Merchants, vis. A, J, G, D, and E, 
have gained 2025 l. which they divide in ſuch ſort, 
that g; of the ſhare of A is equal ſeverally to + 0 
the ſhare of B. 3 of C. 3 of D. i of E. the queſtion is, 
what was the ſhare of each Merchant? 

Anſwer, A162 J. B 324 J C 405 l. D 4860. E 6481. . 

Divide a number at pleaſure into ſuch parts 
which may be in ſuch proportion as the ſh: res re- 
quired, and proceed according to the ſubequent 
operation. 9 , 


NO DN 
o AA vb 


| 


— 
* 


25 2025 33 


abh Fuel! Appetidiv} * 
2neft.33, Two Merchants A and B are in com- 
pany, the ſum of their ſtocks is 300/.the money of 
A continuing in company 9 moneths, the money of 
B 11 moneths, they gain 2004. which they divide e- 
qually ; the * — is to know o much each 
d did put in ? 9 82 

Anſwer, A 165 J. BI35 I. 

Divide 300 into two ſuch parts which may be in 
proportion as 11 to : ſo will the greater part be the 
ſtock ok A, and the leſſer the ſtock of B, which 
ſtocks being multiplied by their reſpective times, 
the · products will be equal, 2 


11 


9 u . 165 for A 


20. 300 :: 
9 . 135 fe B 


Dneſt.34. Two Merchants, viz. A and Rare in 
company, A did put in 325 l. more then , and the 
ſtock of A continued in company 71 moneths; B 
put in a certain ſum which is unknown, and it con- 
tinued in company 10% moneths, after a certain 
time they divide the gain equally , the queſtion is 
what each Merchant did put ih? 

Anſwer, 1750 l. and A 1075 l. | — 

Divide the product of the difference of thett 
Rocks multiplied by the time of 4, by the diffe- 
rence of their times, ſo will! che quotient be the 
_ of I, which added to 325 l. gives the ſtock of 


92 321 
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| 325 « 72=2437% | 
| 33) 24371 (750 ſtock, f 3 
add 325 
1075 ſtock of A 
; N Goldſmith hath ſome Examples of 1h 
Gold of 24 Carects, others of 22 Ca- 2 of Aligs: 
rects, and another ſort of 18 Cares fineneſs of gold 
fine; he would ſo mix-theſe together and /ilver is 5+ 
that the maſs mixed might be 60 lh. time 14, 
and that the whole mixture might ef. t. 
bear 20 Carects fine. How much of 
each ſort muſt he take ? 
| 4. | 
12 of 24 Car#fth, 
Anſwer, 12 of 22 Caretts, 
36 of 18 Caretty, 
8 2 2 
0 N 2 2 
2 + | 
18, $7 Ax 
he . 
fo ..60 24. 1 
6 36 
Note, ſonie may think that queſtions 4 Bathets 
of Alligation are capable only of ſo.ma- mmentory 
ny ſeveral anſwers as there are diffe- 5 of , Ak 
rent wayes to connect the mean rate 4 hook 6 
or price with the extream rates or pri- - Lamm 
Us. 


ces ; yet it is moſt certaĩn, that any or- 
Ir 


gab =. 
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dinary queſtion of Alligation, where three or 
more things ate propounded to be mixt in ſuch 
manner as that rule requires, is capable of infinite 
anſwers if fractions be admitted, and ſometimes of 
many anſwers in whole numbers, which are not 
diſcoverable by the common rule of Alligation: ſo 
albeit to the laſt mentioned queſtion, the ſaid rule 
of Aligation can find but one anſwer only, Mich is 
before given, yet there are eight other anſwers in 
whole numbers, which are theſe that follow (the 
invention whereof I ſhall, if God ſpare life, make 
manifeſt in another place.) 


O 24 Care, 18 16 14 | 10 
Of 22 Careits | 3 6| 9 | 15 
Of 18 Caretts | 391 381 37 | 35 
Of 24 Carefts | 8 6| 4 

Of 22 Caretts , 18 | 21 | 24 | 27 
Of 18 Caretts | 34 | 33 | 32 | 31 


See chap. 8. of Dueſt.36.An Apothecary hath ſe- 
thu Appendin. veral Simples: vid. A hot in 3*.B hot 
in 2*. C temperate, D cold in 2*. and 


E cold ii 4. Now he deſires to make a Medicine of 
thoſe Simples, in ſuch ſort that the temper thereof 
in reſpect of quality may be in 1?. of heat, and the 
quanrity 8% Drams, the demand is what quantity 
of each Simple he mult take? 

Anlwer,4% Drams of A, Dram of B, 11 Dram of 
C, Dram of D, and 1 Dram of E. 


Indices | 


4 


 Bueft. 37. A Merchant buyeth 2 { 
Be 7 Lg viz, of blacks and., 2 7 
of whites for 68 /.2 5. after the rate ße Poſition. 
of 21 5.the yard for the blacks, and 
12 f. the yard for the white, and he taketh ſo much 
of each ſort, that; of the number of yards of the 
black, are equal to 4 of the white; the demand is, 
how many yards he bought of each ſort ? 3 
Anſwer, 42 yards of black, and 40 yards of w hite. 
reſt. 3 8. A certain perſon A payeth unt᷑o the 
uſe of B for ever 2500 J. in preſent money, fipon 
this condition, that B ſhall pay unto A an Annuity 
or yearly rent to be continued four years, the e- 
quality of their agreement being thus ground d, 


viz, the ſaid 2500 J. is ſuppoſed to be put forth at 
Col. H h 2 intereſt 


* a Fe.” . 
8 Ju 
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intereſt for a year, (to commence from the time of 
their agreement) at the rate of 8 per centum, per an- 
nam. Then from the ſum of that principal and in- 
tereſt, (ariling due at the years end) the firſt pay- 
ment of the Annuity being ſubtracted, the remain- 
der is likewiſe ſuppoſed to be put forth at the ſame 
rate of intereſt for the ſecond year; then from 
the compoſed of this principal * intereſt, (due 
at the ſecond years end) 4 ſecond payment of 
the Auuuity being ſubtracted, the remainder is like- 
wiſe ſuppoſed to be put forth at the ſame rate of 
intereſt * the third year; then from this princi- 

pal and intereſt the third payment of the Annuity 
being ſubtracted, the remainder is in like manner 
ſuppoſed to be put forth at the ſame rate of in- 

tereſt for the fourth year: laſtly, from this prin- 

cipal and intereſt the fourth and laſt payment of 
the Annuity being ſubtracted, there mult be nothing 

left : the 7 is, what ſum of money mult be 

yearly paid to ſatisfie thoſe conditions ? 


Anſwer ,754555% las will be manifeft by the ſub- 
ſequent proof. 


I. 100. 108: : 2500 . 2700 
Fubtralt the firſt payment 754517 


19451. 


II. 100. 108 : 1945 2495 . 210078325 
I 


Snbtrat the ſecond piyment 7747782 


— — 


1346572, 


176.3 


III. 100 
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3 ip > 

III. 100. 108 :: 1346 22 a 145355722 

ite 

| 6984 Fox 

2 2 1567 , $ 

IV. 100 ,- 108 :: 698:5929 . 7542227 

Subtraft the laſt payment kx BR 7544 \ 
000 * = 
0 Queſt. 39. N 2 


Mule, Aſinæque duos imponit ſervulus utre 

Impletos vino; ſegnemque ut vidit Aſellam 

Pondere defeſſam veſtigia figere tarda, 2 
Aula rogat: quid chara parent cunctare, ge viſque ? 

Vnam ex utre tus menſuram fi mihi reddas, 

Daplum oneris tunc ipſa feram ; ſed fi tibi tradam 

Dnam menſuram, fient equalia utrique s 

Pondera ; menſuras dic Site Geometer iſt as? 

The ſenſe is this. A Mule and an A, car tied two 
unequal quantities of Wine, each conſiſt ng of a 
certain number of meaſures, in ſuch ſort, ti at if the 
Aſs imparted one of her meaſures to the A ue, then 
the Mules number of meaſures ſo increaſe] would 
be the double of thoſe which the 4/5 had:remain- 
ing; but if the Aale gave one meaſure to the 4, 
then the Aſſes meaſures with that increaſe would: 13 
be _— to the Mules remaining meaſures. ' The 
queſtion is, how miny meaſures each carri l? < 

Anſwer,che Mule 7,and the Aſry, |, 

Hh 3 Seal. 
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Queſt. 40. 


, ferrum ftannum miſcens, aurique metallum, 
Sexaginta minas penſantem finge coronam. 

E aurumqus duos ſimul efficiunto trientes. 

T ernos quadranter ſtanno mixtum impleat aurum. 
Alt toridem quint as auri vis addita —_— 
Ergo age dic fulvi quantum tibi conjicis auri 
Miſcendum, dic quantum eris flannique requiras? 
Dic quoque ſufficiant duri quot pondera ferri. 


Preſcriptam ut valeas rite eformare coronam. 


The ſenſe is this, Suppoſe a Crown, that ſhall 
weigh 60 f. is to be mide of Gold, Braſs, Iron, and 
Tin mixed together in ſuch proportion that the 
weight of the Gold and of the Braſs together may 
be 40 lb the joynt weight of the Gold and of the 

Tin 45 U. and the joynt weight of the Gold and of 
the Iron 36 46. The queſtion is how much of every 
one of thoſe four metals muſt be raken 7 '  * 


. J. 
| 30% of Gold. 
97 of. Braſs, 
Af 24 5+ ef Iron. 
141 of Tin. 


Dee. 41. One being demanded what was the 
reſent hour of the day, | anſwered; that the time 
— paſt from noon was equal to j of, of the time 
remaining until midnight. The quettion is, what a 
clock it was?(ſuppoling the time between noon and 
8 4 3: i midnight 


— 


— 
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midnight to be divided into. twelve equal parts o 
hours.) | es WH kong 
Anſwer, 3% hour after noon. oa 
Aueſt. 42. A Factor delivers 6 French Crowns 
and 2 Dollars for 45 ſhillings ſterling z alſo at a- 
nother time he delivers 9 French Crowns and $5 
Dollars (at the ſame rate with the former) for 76. 
ſhillings. The queſtion is to know the value of a 
French Crown, alſo of a Dau 05 tins 
Anſwer, A Crown was valued at Gs. 1 d. and a 
Dollar at 4 5.3 4. x is | | 
Queſt. 43. A certain Ufurer received 36 Nollars 
for the ſimple intereſt of 186 /. lent, for a certain 
time unknown; alſo he received go Dollars for the 
gain of 36 lat the ſame rate of intereſt for a cer - 
tain time unknown; now the ſum of the moneths 
wherein both the ſaid numbers. of Dollars were 
gained was twenty moneths, 0 The queſtion is to 
know in what time aſwell the, 36 Dollars as the 90 
Dollars were gained? ,.. 1021 
Anſrer; The 36 Dollars were gained in 87 
moneths, and the 90 Dollars ih 11 moneths, a! 
may be proyed by the Doubie Rule of Three. | 
| Which anſwer may be difcovered by the follow» 
ing Canon found out by the Algebraic art. | 
Multiply the Dollars tirſt gained, the latter Prin- 
cipal, and the, given time, according to the rule af 
continual Multiplication, for a dividend; then mul - 
tiply the firſt principal by the Dollars laſt gained, 
alſo multiply the latter Principal by the Dollars 
firſt gained, and reſerve the ſum of theſe two laſt 
products for a Diviſor;laſtly, divide the Dividend 
firſt found, by the ſaid Diviſor, ſo ſhall the quoti- 
ent be the time wherein the firſt number of Dollars 
Hh 4 Was 
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in the queſtion, diſcovers the time wherein the lat- 


ter number of Dollars was gained, 


36 4 460'% 20 259200 | , 
8 844 
186 x 90, 1 300 36, = 29700 


"7 
& 


And conſequentſy';\ , 20-84 = 117% 


X xamples of the neſt. 44. If 3481 Souldiers are 


roses, 


File? 4 
Je; (För the ſure root of 3481 is 


5 Def. 45.1t 4059 Soufdiers are to be ſet in bat- 
tel in a figure, which beareth the form of a long 
ſquare in ſuch manner, that the number in File may 
be to che number in Rank as 1 to 2; bow many 

#0 779 2 are to be placed in rank and how many 
in Fille? eren 


Anſwer go in rank and 45 in File (found by this 


: * 


Canon or general rule) vis. 


to the leſſer, ſo is the mumber of men to be placed 

in battel to a fourth proportional, whoſe ſquare 

| root is the lefſer: number fought (whether it be for 
the rank or File) alp as the leſſer term of the given 

proportion is to the greater; ſo is the number of 
men to be ſet in battèl tb a fourth e whe , 
whoſe ſquare root is the greater number ſoughr 

( whether it be for the rank or File.) | 


I. 42 


Ext1aBitu of to de placed in a ſquare battel, how 
many, are to be ſet in rank or in 
dIY, 58 WB> þ 4 


As the preater term of the proportion given is 


| al Appendix. C 
was gained, which ſubtracted from the time given 


— — 


wc a. Po 
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I :: 400 202512791 


I. 2 557170 
II. Iq 2025 V (en in File. [1915 
III. I „ ů :; O: Sed 
IV. % 8100 A t fond 
T he proof. ns) 
4 dn 


45 90 = 4050 
M0 45; ©. $023; $2 


Or when one of the numbers ſought (whether 
it be for the rank or File) is found; the other thay 
be dilcovered by Diviſn, viz. 5 


45 ) 4050 i( 90 14 by 
90) 40% (45 * 


Aueſt. 46. Suppoſe the wall of 2 Garriſon to 
be in height 21 fett, and the breadth of the Mont 
ſurrounding the ſaid wall to be 28 fert; the que 
{tion is, what length muſt a ſralin ladder have to 
reach from the outermoſt ſide of the Moat to the 
top of the Wall! L? * n en 
Außerer, 35. (to wit, the ſquare root of the ſum 
of the ſquares of 21 and 28.) | 


a 


28 x 28 = . 2 Y ad 2 

| 7 \. * g 

Id. 1225 6 8 

Leſt. 47. If 1001. being put forth for intereſt 


at a Certain rate, will at the end of two years be 
ö N augmented 


* 


ws 


augmented unto 11277 J. (compound intereſt, or 
intereſt upon intereſt being computed ) what prin- 
cipal and intereſt will be due at the firſt years end? 
Anſwer, 10% J. (compos'd of 100/. prin- 
cipal and 6 J. intereſt) which 106 is a mean Geo- 
metrically proportional between 100 and 112,36 
and may be found by the eighteenth rule of the 
fth Chapter of this Appendix.) 
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10 „ 112.36 = 11236 (106 


1 Raeft, 48, If 100 l. being put forth for inter- 
A 2 certain rate, will at hend af three years 
be augmented unto 115.7625 /, (compound inte- 
reſt being computed) what:.principal and intereſt 
will be due at the firſt years end ꝰ 
Anſwer, 105 l. (compoſed of 100 /. Principal, 
and y J. intereſt) which 105 is the firſt of two 
mean proportional numbers between 100 and 
115625 J. ( Seer che nineteenth rule of the fifth 
Gbapter of this Appendix.) 


Various Practical Queſtions to exerciſe Deci- 
mal Armthweick, in tbe nrenſur at ion of 


Superficial Figures and Solids. © | 


See the ſecond i 49. If the ſide of a ſquare 

a — 2 EC be 3 wh , what is — A- 

the preceding Lea or content of that Superficies? 

ö Or (which is the ſame thing) how 

8 many ſquares, each of which is a 
got ſquare, are contained in that Superficies? 

4 * nr ae, 


$ 
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Anſwer, 9 ſquare feet, which content is found 
out by multiplying the given ſide 3 by it ſelf, viz 
3 multiplyed by 3 produceth 9. | 1 
In like manner, if the ſide of a ſquare pavement; 
of ſtone be 15. feet, the ſuperficial content of 
that pavement will be 246. 49 feet, that is 246 feet 
and an half very near, (for 1517 multiplyed by it 
ſelf produceth 246.49.) - - 79632217 
Like wiſe, à ſquare piece of Wainſcot whoſe ſide 
is 3.24 yards, will be found to contain 10.49 
yards, or 10 yards and an half almoſt; for, 3.24 
multiplyed by itſelf, to wit, by 3.24 will. produce, 
10.49 t. 1385. 
Alſo if the ſide of a ſquare piece of Land be- 
37. 25 perches, the content in ſquate perches(neg- 
lecting the fraction in the product) will be found 
1387, which being reduced (according to the ſe⸗ 
venth Tablet in Rule 4, chapter 7. of the preceding 
book will give 8 acres, 2 roods, and 27 perches 
for the content of that ſquare piece of land. 
Leſt. 50. If along ſquare be 8; feet in length, 
and 5 feet in breadth, what is the ſuper ficial cons 
tent? 7 | | 
| Anſwer, 40 feet; which content is found out by 
multiplying the — by the breadth, -+iz.$ 
multiplyed by 5 produceth 40. So if one of the 
lights of a glaſs. window ſuppoſed to be in the 
form of a long ſquare, hath for its length 3. o6 
feet, and — feet, the content of that 
glaſs will be 4.4982 feet, or 4 feet and an half 
almoſt, (for 3.06 multiplyed by 1.47 produceth 
4.4982.) 2 . 
In like manner if there be a piece of Wainſcot, 
Plaiſtring, or any other ſuperficies in the form of 
| | 2 


= 
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a long ſquare, which is in length 6.325 yards, and 
in breadth 3.214 yards, the — x þ content 
will be found 20.32 f yards, that is 20 yards, one 

arter of a yard, and ſomewhat more: for, 
325 multiplyed by 3.214 produceth 20.32 +, 
Likewiſe 4 piece uf Tiling in the form of a; 
long ſquare whoſe lengthiis 18.5 feet, and breadth. 
11.7 feet will be found to contain 216.45 ſquare 
feet, which will be reduced to 2.1645 ſquares of 
Tiling, by allowing (according to cuſtom) 100 
nare feet to one ſquare of Tiling, 

Alſo if a piece of land in the 3 of a long 
ſquare be 48.75 perches in length, and 36.25 in 

adth, the area or content in perches. will be 
fqund 1767.18 T which 1767 perches being redu- 
erd will — acres and 7 perches for the con- 
tent of that piece of ground. 
Neft. 51. If it be required to ſet forth in a 

Meadow one acre of graſs to lye in the faſhion of 
a long ſquare, and that the length thereof be li- 
mired or agreed to be 20 perches, what muſt the 
breadth be ? | t . af; 

Anſwer ,8 perches: which breadth is found our 
by dividing 160 (the number of ſquare pereheʒ 
contained in an acre) by thepiven length 20. If 
tum acres were required, then 3 a0 to wit, twice 

160 } muſt be divided by the given fide, whether it 
de the length or breadth , ſo if 7. 25 perches be 

reſcribed for the breadth of xwo-acres, the length 

Foult be 44.13 7 perches. eig 
An like manner, if the breadth of a Board be 
1.32 foot, and it be demanded how far one oughs 
to meaſure along the fide thereof to have a ſuper- 

ficial foot, or a foot ſquare of that Board: a 

| r by 
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I by the given breadth, ſo you will find in the 
uotient this decimal fraction ,757 + which repre- 
ents three quarters of a foot or nine inches and 
ſomewhat more, and ſo much in length oughe to 
be meaſured along the (ide of that Board to make 
a ſuperficial foot, Likewiſe if the breadth of a 
board be given in inches, then 14 (the number of 
ſquare inches. contained in a ſuperficial foor 
ſquare) being divided by the given breadth; the 
quotient will ſhew how many inches ought to be 
meaſured along the ſide of that board to make a 

ſuperficial foot; ſo the breadth of a board bein 
9 inches, the length forward to make a ſaperſieia 
foot will be found 16 inches. arte 

Aueſt. 52. If the three ſides of a piece of land 
that lyes in the form of a triangle be 15 perches, 
14 perches, and 13 perches, what is the area or 
1 8 of ſquare perches contained in that trian- 

er | 
8 Anſwer, 84 perches, or half an acre and four 
perches, which content is found out by this Rule, 
VIZ, 

From half the ſum of the three ſides of any plane 
triangle, ſubtract each of the three ſides ſeverally, 
& note the three remainders, then multiply the ſaid 
half ſum and thoſe three remainders one into the 
other, (according to the rule of continual Multi- 
plication: ) that done, extract the ſquare root 
of the laſt product, ſo ſhall ſuch ſquare root be 
the area or content of the triangle. 


The 
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Percher 


8 15 
LA 14 


| The: ſum of the 3 2 42 by 


The half of that ſum — 21 
The 3 remainders found out by ſub- a 
tracting each ſide from the half fum— 4 
1 T he product ariſing from the conti-J ,* > 
nual. multiplication of the four laſt 7056 
numbers 8 


The ſquare root of which product is 93 
the content required, to wit, —— 5 


— 


4 The 3 ſides of 4 triangle 


— 


9 


— 
— 
— 


Anot ber E xample. | 
f | Perches 


oy | 120. 5 
The 3 ſides of a triangle —— ——<112 , 6 
90 . 3 


The ſum of the 3 ſides 


The half of that ſum ————— 161 . 7 
The 3 remainders found by ſubtra- 3 
Ring each ſide from the half ſum 7) 79 


The product ariling = 


the continual multiplication 23355380 . 1096 

of the four laſt numbers | 
The ſquare root of that product 4832 . 7 t 
—__ | Wherefore 


Appendit, 


323 «© 4 


2 
Io 
71 + 4. 
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Wherefore I conclude that the content of 2 
plane triangle whoſe three ſides are 120.5 perches; 
112.6 perches, and 90.3 perches, is 4832.7 F per- 
ches, which reduced give 30 acres and 32 perches, 
(the fraction of a perch being neglected.) 
Now foraſmurf as every irregular piece of 
round may be divided into triangles, for a four- 
ſided field will be divided into two triangles-by 
one imaginary ſtraight line leading overthwart 
from corner to corner called a Diagonal line ; a 
five - ſided field into three triangles by two — 4 * 
nals ,, a ſix-ſided ground into four Triangles Dy 
three Diaponals, & c. the rule before given will b 
of excellent uſe to find out the Contents of large 
fields, eſpecially if the land be of a dear value, aa 
alſo when any controverſie ariſeth by reaſon of 
the different admeaſurements of Surveyors of 
land: for if the ſides of thoſe Triangles be meaſu- 
red in the field, and their lengths be agreed on, all 
Artiſts to whom the reaſon of the rule before gi- 
ven is known, will agree in one and the ſame con- 
rent. But yet this way of meaſuring preſuppoſeth 
that there is no obſtacle, as Water, Wood, or 0+ 
ther impediment, to hinder the meaſuring of the 
ſides of thoſe Triangles into which the field is di- 
vided as aforeſaid, | 
Dueſt. 53. If the diameter of a Circle be 2825, 
what is the circumference ? 
Anſwer, 88.749 f: for as 113 is in proportion 
ta 355; or as 1 is to 3. 14159, ſo is the diameter 
to the circumference : Therefore multiplying als 
wayes the diameter given by the ſaid 3.14159 the 
product ſhall be the circumference required. _ 
Luxeſt. 54. If the diameter of @ Circle be 28. 25 
| what 
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what is the ſuperſicial content of that Circle ? 
- + Anſwer, 626479 + : for as 1 is in proportion to 
78539, ſo is the ſquare of the diameter to the ſu- 
perbcial content, Therefore multiplying alwayes 
the ſaid decimal fraction .78539 by the quatre of 
the given diameter (which ſquare is the product of 
the multiplication of the diameter by it ſelf] the 
product ſhall be the ſuperficial content required. 
11: Nreſt. 35. If the diameter of a Circle be 28.25, 
hat is the lide of a ſquare which may be inſcribed 
within the ſame Circle ? 
1 Anſwer, 199975 f for the 3 root of half the 
uare of the diameter, or the ſquare root of the 
double of the ſquare of the ſemidiameter, ſhall be 
the fide of the inſcribed ſquare ſought, Otherwiſe, 
28 1 is to. 70 106, ſo is the diameter to the (ide re- 
quired: Therefore if you multiply (alwayes) the 
ſaid 707 106 by the diameter 12 the product 
wrill-be the ſide of rhe inſcribed ſquare required. 
-  LZnueſt; 56; If the circumference of a Circle be 
88.75 what is the diameter? ; 
' | Anſmer, 28.249 f for as 355 is to 113, or as 1 is 
to 31830, ſo is the circumference to the diame- 
ter. Therefore if. 318 309 be multiplyed alway es 
by the given circumference, the product ſhall be 
the diameter required. 
„ Qnef, 57. If the circumference of a Circle be 
ny 5 what is the ſuperficial content of that Cir- 
ele ? þ 
:, Anſwer, 626,801 * for as 1 is to ,o79578 , ſo is 
the ſquare of the circumference to the ſuperficial 
content. Therefore if .079578 be alwayes multi - 
plyed by the ſquare of the Piven circumference, the 
product ſhall de the fuperficial content ſought. * 


veſt. 
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Queſt. 38. If the circumference of a Circle 
88.75 what is the ſide of à ſquare that may be in- 
ſcribed within the ſame Cittle ? 

Anſwer, 19.975 + for as 1 is to. 225078, ſo is 
the circumference to the {ide required. Therefore 
if .225078 be alwaies multiplied by the circumfe- 
rence given th the product will be the {ide of the in- 
ſcribed ſquare ſought. | 
. Beſt, 59. If the ſupetficial content of 4 Citcle 
be 626.8, what is tlie diameter o 

Anſwer) 28.25 + foras1isto t 27324. fo is the 
tontent to the ſquare of the diameter. Therefore 
multiplying alwayes 1.27324 by tlie given con- 
tent, the ſquare root of that product ſhall be the 
diameter required. 

Lueſt.bo, If the ſuperficial content of a cirels 
be 626.8, what is the circumference? 

Anſwer, 88-75 + for as 11s to 12.3664, ſo i is the 
content td the fquare of the circumference. 
Therefore if 12.5664 be alwaies multiplied by the 

iven content, the ſquare root of the product mall 
- the circumference required. 
ect. 61. If the ſuperhicial content of a Circle 
be 626.8, what is the fide of a ſquare equal 0 the 
ſame Circle? 

Anſwer, 28. 03 5 f for the ſquare root of the pt- 

ven content is the ſide of the fquare required. 
"- Queſt. 62. If the ſide of à Cube be 12 itiches ; 
how . cubical inches are eontained in that 
Cube ? | 
- Anſwer ; 1728. What a Cübe is may. be ell te: 
8 by a Dye, which is a little cube it ſelf, 
ing a a tectangular or ſquare folid 1 hath afi e- 
qua}! ngth; breadtls, 91 gepth, and is. ee 
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nded under {ix equal ſquares ; now if the {ide of 
one of thoſe equal ſquares (which is alſo the ſide 
of the Cube) be 12 inches, the ſuperficial content 
of that ſquare will be 144 ſquare inches, (for ac- 
cording to the preceding 49th queſtion, 12 multi- 
plied by 12 produceth 144) which multiplied by the 
depth 12 inches, produceth 1728 cubical inches, 
and ſuch is the ſolid' content of that Cube whoſe 
ſide is 12 inches: ſo that by one foot of timber or 
ſtone in whatſoever kind of ſolid it be found, is 
underſtood a Cube, containing 1728 cubical or 
dye - ſquare inches, and conſequently: half a foot 
ſolid contains 864 cubick inches, and a quarter of 
a foot ſolid contains 432 cubick inches, 

In like manner, if the ſide of a Cube of ſtone be 
2.53 feet, the ſolid content of that Cube will be 
found 16.194. f feet, for 2.53 being multiplied by 
it ſelf proguceth 6.4009 ſuperficial feet, hic 
product being multiplied by the ſaid 2.53 will pro- 
duce 16.194. f ſolid feet. | 

Alſo if the ſide of a Cube of ſtone or wood be 6 
inches, or. 5 foot, the ſolid content will be found 
216 cubick inches, ox .125 parts of a foot ſolid(for 
6 multiplied cubically produceth 216, likewiſe 5 
multiplied cubically produceth . 125) hence it 
may be infer'd, that little cubes of ſtone or wood, 
each of which is half a foot or 6 inches ſquare, are 
contained in a foot of ſtone or timber; for 8 times 
216 produceth 1728, (being the number of cubick' 
inches contained in a foot ſolid) likewiſe 8 times 
125 produceth 1, (to wit, one entire foot ſo- 
lid.) | 
LueFt. 63, If the breadth of a ſquared piece of 


timber,ſuppoſed to be ſtraight and rerminatel 5 
| bot 
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both ends by two equal ſquares, be 1.55 foot; th 
depth alſo 1.55 foot and the length 17.33 feet 
how many cubick feet are contalned in that pie 
of timber: 8 5 
Anſwer ,41.635 feet, that is, 41 feet and an haf 
and about half a quarter of a foot. Which ſolid 
content is found out by this rule,viz. multiply the 
breadth 1.55 by the depth 1.55 the product will be 
2:4025 ſuperficial feet, which is the content of th 
Baſe, (that is, the Area of either of the two equa. 
ſquares at the ends of the piece) laſtly multiplying 
the ſaid Baſe 2.4025 by the length 17.33 the pro- 
duct will be 4t. 635 +, which is the ſolid. content 
required. Ty 2 * 3 
In like manner if the breadth of a ſquared piece 
of timber, ſuppuſed to be ſtraight an ee 
at both ends by two equal long fquares, (which 
are called the Baſes) be 2. 34 feet, the depth 1.64 
foot, aid the length 17.38 feet, the ſolid urn 
will be 66.23 + feet; for (as before) multiplying 
the breadth by the depth, and that product by tle 
length, tlie Iaft product ſhall be the ſolid conte © 
required. 7 „ 
Qweſt. 64. If the breadth, as alſo the depth o = 
ſquared piece of timber having equal Juare baſ 8, 


I be 1.55 foot, how far ought one to meaſure. alo ig 


the length of that piece of timber to make a fe ot 
1111 Coo 
Anſwer, . 416 parts of .a foot, or 5 inches vety 
near ; which decimal is thus found, viz, Firſt find 
the ſuperficial content of the baſe, which will be 
2. 4025: (for, 1.55 multiplied by 1.55 produceth 
2. 4025.) Then dividing i, (to wit 1 ſolid foot) 

by che Baſe 2.4025 the quotient will be 4197 
8 or 
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or A parts of a foot, or. five inches almoſt, 


and ſo far ought to be meaſured along the 
length of the piece to make à foot ſolid. In like 
manner, if the breadth be 2.34 feet, and the 
depth 1.61 feet, the length forward along the 
piece to make one ſolid foot will be found .265 
parts of a foot, or three inches and almoſt 4 part 
of an inch, | 

Left, 65. If a ſtraight ſquared piece of tim- 
ber be terminated by ' unequal Baſes, whereof 
one contains 1.92 ſuperficial foot, the other 
85 foot, and the length of that piece of tim- 
ber be 17.4 feet, what is the ſolid content, or 
how many Cubical feet are contained in that 
piece of timber? 

Anſwer , 23.474 * feet ( found out by one 
of Mr. Ougbtredt Rules for meaſuring a ſeg- 
ment. of a Pyramid in Problem 21. Chapter 
19. of his Clavis Mathemat. ) The Rule is 
this, | i: 

Multiply the greater Baſe by the leſs , and 
extract the ſquare root of that product, then 
multiply the ſum of the two Baſes and: that 
ſquare root by one third part of the length of 
the ſolid propounded, ſo hall the laſt product 
be the ſolid content required. 


Chap. X. : | Queſtions . 
Example. 


The greater Baſe — I . 9% 
mou leſſer _ au E056 —0 . $7 
The product of the multiplication | 

of thoſe two Bales — —— * i 
The ſquare root of that product . 
The ſum of that ſquare root and _ #3 

the two Baſes —— —— is 
One third part of the length is 3 9 
The product of the tis he oh 


* 


* 


of the two laſt numbers is the ſolid>-23 . 474 
content required 


Aueſt. 66. A Pyramid is a ſolid comprehended 
under plane ſurfaces,and from a triangular, qua- 
drangular,or any multangular Bafe, diminiſheth 
equally Jeſs and leſs till it finiſh in a point at the 
top; now if the ſuperficial content of the Baſe of 
a Pyramid be 5.756 feet, and the-height thereof 
14.25 feet, (which height is the length of the pe 
pendicular line that falleth from the top of the P. 
ramid to the Baſe) what is the ſolid content of th t 
Pyramid ? 3s 

Anſwer, 27.341 + feet: for if the Area of tle 
Baſe of a Pyramid, be multiplied by one third pa t 
of the height thereof, the product ſhall be the ſol 1 
content of the Pyramid ; therefore 5.756 x 4.7 
=27.341 feet = the ſolidity of the Pyramid pre - 
pounded. 1 

Note, If a Pyramid be cut into two ſegme its l 
a Plane parallel to the Baſe, one of thoſe ſegmenz; 
will be a Pyramid, and the other will have ewo uns , 
equal Baſes, for the meaſuring of which latter ſege 

| 113 ment, 


* 


* 
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ment, a rule hath been already given in the ſixty 
fifth queſtion, the Area of each Baſe being 
known, © © 
' ' Reeſt.67.A Cone is a ſolid, which hath a Circle 
for its Baſe,from whence jt grows equally leſs and 
Jefs (like a round Steeple of a Church) till it finiſh 
in a point at the top; now if the Area of the Baſe 
of a Cone be 5.756 feet, and the height thereof be 
14 25 feet what is the ſolid content of that Cone? 

Anſwer, 27. 341 feet : for if the Area of the Baſe 
of a Cone be multiplied by one third part of the 
height thereof, the product ſhall be the ſolid con- 
tent of the Cone. 

Note, If a Cone be cut into two ſegments by a 
Plane parallel to the Bafe, one of thoſe ſegments 
will be a Cone, and the other ſegment will have two 
unequal Baſes which are Circles, the ſolidity of 
which latter ſegment may be found out by the rule 
before given in the 65 queſtian, the Area of each 
Baſe (or circle) being known, 
Queſt. 68. A Cylinder is a ſolid which may'be 
welF repreſented by a Stone- roll, ſuch as are uſed in 
Gardens for the rolling of Walks. Now if the cir- 
cümference of a Cylinder be 4.57 feet, and the 
length 3.25 feet, what is the ſolid content of that 
Cylinder ?' i | 
Anſwer, 5. 47 feet, thus found out: Firſt by the 
help of the given circumference 4.57, find out the 
ſuperficial content of that Circle, (being the Baſe 
of the Cylinder) which content(by the preceding 
57th queſtion) will be found 1.6619 f foot, then 
multiplying the ſaid 1.6619 by the given length 
3.25,the product will be 5. 4008 which is the ſolid 


content required, | 


Leſt. 
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Lueſt. 69, If the Baſe of a Cylinder be 1.6619 
foot, how much in length of that Cylinder will, 
make a foot ſolid ? ; 
Anſwer, . Go r parts of a foot; For 1 (to wit, 1; 
ſolid foot) being divided by the baſe 1.6619, gives 
in the quotient the decimal .601 , for the length 
required. ä þ 
2 Globe is a perfect round body con- 
tained under one Plane; in the middle of the Globe 
there is a point called the Center, from whence all 
ſtraight lines drawn to the outſide are of equal 
length, and called Semidiameters, the double of any 
one of which is equal to the Diameter of the 
Globe; now if the Diameter of a Globe of Stone 
be 1.75 feet, how many feet ſolid are contained in 
that Globe ? 5 
Anſwer, 2. 807 f feet, for as 21 is in proportion 
to 11, or as 1 is to. 5238, ſo is the Cube of the Di- 
ameter to the ſolid content of the Globe: There- 
fore, multiplying alwayes the Cube of the Diame- 
ter by the ſaid decimal. 5238, the pa duct ſnall be 
the ſolid content required: So the Diameter 1.785 
being firſt multiplied by it ſelf, the product will be 
3.0625, which multiplied by the ſaid 1.75, gives in 
the product 3.359375, to wit, the cube of the dia- 
meter which being multiplied by . 3238, the pro- 
duct thence ariſing will be 2,807 t, which is the 
ſolidity of the Globe propounded. | 
Lueft.71, What is the Diameter of a Globe of 
ſtone which contains 4 cubical or ſolid feet? 1 
Anſwer, 1.96 + foot, for as 11 is in proportion 
to 21, or as 1 is to 19090909 ſo is 4 (the ſolid : 
content given) to a fourth proportional, to wit, 
7.636363 f whoſe fubick root is 1.96 f the diame- 
ter required. 114 Con- 


| 


concerning the gaging of Veſſels. 


The eaſieſt and apteſt wayes for practice in ga- 
ging, are thoſe which are perform'd by the help of 
Tables, or Gaging rods purpoſely compos'd : 
Nevertheleſs to give the Reader of this Treatiſe 
ſome light in this matter, I ſhall here inſert one 
rule to find out the number of Gallons contained 
in a full Tun, Pipe, Hogſhead, Barrel, or ſuch like 
veſſel, according toMr.Wingate?s way of reducing a 
Veſſel to a Cylinder. The Rule is this; 

Having found the difference of the two diame- 
ters at the bongue and head of the Veſſel, take 52 of 
that difference and add it to the leſſer diameter; 
then ſquare that ſum and reſerve the product; that 
done, if the content be required in Wine gallons, 
multiply the product reſer ved, this decimal fracti- 
on .0034, and the length of the veſſel, one into 
the other, (according to the Rule of continual Multi- 
plication) ſo ſhall the laſt product be the number of 
Wine gallons required; but if the content be re- 
quired in Ale gallons, multiply the product before 
reſerved, this decimal fraction . oo27, and the 
length of the veſſel, one into the other continual- 
iy, ſo ſhall the product be the content in Ale- gal- 
lons: This Rule I ſhall firſt explain by two que- 
{tions, and then ſhew how it is raiſed. 

Queſt. 72. If the diameter at the bongue of 2 
veſſel be 32 inches, the diameter at the head 28.2 
inches, and rhe length 39 inches, (which dimenlions 
: | 2 are 
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are ſaid to agree very near with thoſe of am Eng- 


| . liſh veſſel called a Pipe) what is the content of that 


veſſel in Wine gallons-? 

Anſwer, 126.278 Wine-gallons, that $126 Wine- 
gallons and abòut a quart more (found out by the 
rule above given, as will be manifeſt by the foll is 


ing operation.) 11 
Explication; 
The Diameter at the bongue —32 + © 
The diameter at the head ——2v..3 
Their difference—————- $: 6.8 
Which multiplied by 2, that is ,— © . 7 
The product will be 2. 66 


Which added to the leſſer — O % 
ter gives the mean diameter —— 2 
Which mean diameter being ; * 
ſquared (that is, multiplied by it 952 . 3396 
ſelf) produceth — ͤ — 
Which product multiplied by o. 0034 
The product thence ariling will be- 3. 2379 
Which multiplied by the length of WS 
the veſlel — . 7 0 1 
The product is the number ofg.. 
Wine gallons ſought, viz, . * — 


Queſt. 7 3. If the diameter at the bongue of a bar- 
rel be 23 inches, the diameter at the head 19.9 in- 
ches, and the length 27.4 inches; what is che con- 
tent of that barrel in Ale-gallons ? . 

Anſwer, 36.031 Ale-gallons, that is 36 Gallons 
and about a quarter of a Pint more (foun out by 


the preceding Rule, ) 


E. plication 
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E xplicatione 


The diameter at the bongue— 23 4 0 
The diameter at the head——————19. 9 
Their difference — —3 ,7 
Which multiplied by , that 1i5—— 0. 7 
The product will be — 2. 17 
Which added to the leſſer diame- — 1 
ter gives the mean diameter s 
Which mean diameter being 
ſquared (chat is, multiplied by it o 487. 0349 
ſelf) produceth _ 
ich product multiplied by O. 0027 
The product thence ariſing is—— 1.315 + 
Which multiplied by the _— | 
of the veſſel 94 
The product is the number of 6 þ 
Ale-gallons fought, co wit 9 


The reaſon of the Rule. 


Two things are taken for granted in the ſaid 
Rule,viz,Firit,it is ſuppoſed that if 52 of the dif- 
ference of the two diameters at the bongue and 
head, be added to the leſſer diameter, the ſum ſhall 
be an equated or mean diameter, (near enough for 
practical uſe though it be not exact) viz, If there 
be a Cylinder whoſe diameter 1s equal to that 
mean diameter, and whoſe length is equal to the 
length of the veſſel, that Cylinder ſhall be equal 
to the capacity of the veſſel very near. Secondly; 


the 


- 
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the ſaid Rule preſuppoſeth that 231 cubick inches 
are equal to a Wine-gallon, and 282 equal to an 
Ale-gallon; concerning which equalities: (eſpe - 
cially the latter) Artiſts. differ ſomewhat in their 
experiments; but according to any equality which 
in that particular ſhall be agreed on, from this that 
follows a rule may be framed,and Tables thence 
calculated for gaging a full veſſel without conſi- 
derable error. 3 

Taking then thoſe two things above n \ntioned 
for granted, we may rightly inter that if a Cylin- 
der — for irs Baſe a Circle whoſe ſ perficial 
content is 23 1 inches, every inch in leng h of that 
Cylinder will contain 231 cubick inche;, or one 
intire Wine-gallon; Now foraſmuch as all Circles 
are in ſach proportion one to the other as the 
ſquares of their diameters, it ſhall be as 294,11844, 
(ro wit, the ſquare of the diameter of that Circle. 
whoſe ſuperficial content is 23 1) is to 1; (to wit, 
the ſuperficial eontent 231 conlidered as the Baſe 
of one Wine-gallon) or as 1 is to. e034; So is the 
ſquare of the equated (or any other) diameter, to 
the ſuperficial content of that Circle in Wine gal- 
lons and parts of a gallon, which content multi- 
plied by the length of the veſſel will p oduce its 
ſolidity or capacity in Wine-gallons : Therefore 
the erk art of the preceding rule for finding of 
the number of N containe in a full 
veſſel is manifeſt : And after the ſame m inner, ſup- 
poling as before 282 cubick inches are qual to an 
Ale-gallon, the decimal .0027 preſcribed in the 
ſaid rule will be found our, : 

Upon thoſe grounds Mr. Wingate compos'd his 
Gaging rod; Mr. Oaghtred alſo in his Circles of 
OF [4 | Proportion 


* 
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Proportion hath delivered another rule for Ga- 


ging from whence his Gaging rod is deduced, but 
the particular conſtructions of thoſe rods, and 
likewiſe the making of Tables for the ſame pur- 
poſe, being handled by ſeveral Artiſts, I ſhall not 
jnſiſt upon them. 

No if the induſtrious and more curious Arith- 
metician, after he is well exercis'd in vulgar Arith- 
metick, ſhall yet deſire a further — in 
finding out the Anſwers of ſubtle Queſtions about 
numbers, his beſt Guide will be the admirable !- 
gebraical Art, which diſcovers rules for the ſolving » 
of Problems, as well Arithmetical as Geometrical, 
that are above the reach of any of the rules of com- 
mon Arithmetick,or welticel Gotuncry, as may 
partly appear by the two rules in the aforegoing 
52 and 65 Queſtions,as alſo by the two following 
Queſtions, with which I ſhall conclude this chap- 
rer, 

Lueft.74.To find two numbers in a given pro- 
portion, (ſuppoſe the. leſſer ro the greater as 2 to 3) 
and ſuch, that if the leſſer number be added to the 
ſquare of the greater, alſo if the greater number be 
added to the ſquare of the leſſer, the two ſums ſhall 
be ſquare numbers whoſe roots are expreſſible by 
rational or true numbers: (fractions being admit- 
ted for numbers.) | 
Anſwer 26 and 5+, 
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T he proof. 
The ſquare of 2 the reater num- 
107 . res, — N 


The ſum in its leaſt terms will be 22 Þ 


Which is a ſquare number — — 
root is— * 


To which adding the leſſer number — = »: 


—— 


—c 


Agtia; the ſquare of 77 (the leſſer, 
number) is — —— 
To which adding the greater num-, 3 
ber ——————— F * 

LY 


The * in its leaſt terms will be — 7 
Which is a ſquare number md wares; R 
root is — — 5 


Alſo the ſaid numbers 22 75 and 22 are one to the 
other as 2 to 3, wherefore the queſtion is ſolved. 


Which numbers and 7 are found out l V.this 


following ; F 
Theoreme. 9 | 


If the fraction 2 be divided into any two parts; 
either of thoſe parts being increaſed w th the 


ſquare of rhe other part ſhall give: a fraction ha- 


ving a rational ſquare root. 


Wherefore by dividing L into the two fractions | 


— and ze, which are in the preſcribed proportion 
of 2 to z, thoſe fractions will ſatishe the conditi= 
ons in the queſtion propounded, 

Likewiſe theſe two fractions 4 and — 2 
will anſwer the queſtion, and are found out with- 


out extracQing any root, but the manner of finding 


them out excels the skill of a vulgar Arithmetician, 


veſt. 75. 


: 
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Aueſt. 75. To find three numbers, ſuch that the 
ſquare of any one of them bein 15 added to the o- 
ther two numbers, the ſum of ſuch addition ſhall 
* a ſquare number, whoſe root is a rational num - 
er. 


Anſwer, 1, 1, and an, 


The proof. 


Firſt, the e ſquare of the firſt number ö 
1 is— 

To. which adding the ſecond = 
third numbers q and *$ the ſum will be- 
Which is a quatre number aw) 2. 
root i 

Secondly, the (quare of he WT 64 
number + is - _ s 

To which adding 1 the firſt aad third? 
numbers 1 and 45, the ſum in its leaſt f 
terms will be 

Which is 2 ſquare number er whoſe al 
root is — 

Thirdly, the ſquare of the third Ae? 236 
N 

To which adding the gelt and ſecond 
numbers 1 and 5 the ſum in its leaſt 
terms willbe—- 

Which is 2 ſquare number — 13 
root i — 


Wherefore i it is manifeſt that the three numbers 
Fand 24 will ſatisfie the conditions in the que- 
ion, which may be ſolved alſo by other numbers, 
but the manner of finding them our I leave as art 
exerciſe to the Alpebrician. | 
HAT. 


— 


CHAP. x. 
of Sports and Paſtimves, 


Probl. I. 


To diſcover a number which any one fall have in his 
mind, wit hout requiring him to reveal any part of that 
or any number whatſoever. 4 „ 

Eter any one hath thought upon / number at 

pleaſure, bid him double it, and to hat double 
bid him add any ſuch even number which 
pleaſe to aſſign, then from the ſum of ti at addition 
let him reject one half, and reſerve the other half: 

Laſtly, from this half bid him to ſubtract the num 

ber which he firſt thought upon; then may you 

boldly tell him what number remaineth in his 
mind after that ſubtraction is made, fox it will al- 
wayes be half che number which you aſſi gned him 
to add. FF | 

For example, ſuppoſe he thought up n 6, the 
double thereof is 12zto which bid him a d ſome e- 
ven number at your pleaſure, ſuppoſe 4, O will the 
ſum be 16, whereof the half is 8, from which it he 
ſubtract 6, (the number firſt thought on) the re- 
mainder is 2,(to wit,half the number 4,which was 
by you aſſigned to be added) which remainder you 
diſcover, rere all the operation was 
performed in bis mind, without his making known 
of any number whatſoever Note that, the adding of 
an even number as aforeſaid is not of neceſſity, but 
only to avoid a fraction which will ariſt by ta- 
king the half of an odd number. ' The 


W 
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The regſon of the Rule: 


If to the double of any number (which number 
for diſtinction ſake I ca! Icke fir dhe ſecond number 
be added, the half of the ſum muſt neceſſarily con- 
ſiſt of the ſaid firſt number, and half the ſecond; 
therefore if from the ſaid half ſum the firſt number 
be. ſubtracted, the remainder muſt: of neceſſity be 
half of tlie ſecond number which was added. 


| Probl. TI. aa 


T wo numbers, the one even and the other odd, being pre- 
pa unded unto two perſons, to the end they may (out of 
your fight) ſeverally chuſe one of” thoſe numbers ;. to \| 

{cover which of theſe numbers each perſon ſhall have 


chien. 5 


BVauppoſe you have propoundtd" unto Pete, intl 
ohn two numbers, the one even and the other odd, 
as 10 and 9, and that each of thoſe perſons is to 
chufE.one of the ſaid numbers unknown to yon. 
Now to diſcover whith number each perſon fall 
have choſen, yon muſt take two numbers, the ene 
even and the other odd, as 2 and 3; then bid Pere © 
multiply that number which he ſhall have choſen, 
75 and cauſe. Jh to multiply that numbetf 
which he ſhall have choſen by 3; that done, bid 
them add the two products together, and let theni % 
make known the ſum to you, or elſe demand of 
them whether the ſaid ſum be even or odd, or by 1 
ally other way more ſecret endeavour to diſcoyer - 
it, by bidding them to take the half of the faid ſun, 2 
T's - 220% e e 
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— 
hh 
| thet | 


tbe 


for by knowing whether the, 


odd — (to wif,by 3 281d fn fed 
eien 
9 


4 +. 


by 3, the products. would have de 
whereof the ſum is 48, which is an even nn 


wer, 
from whence you may infer that he that · multipli- 
ed his number by 3 did chuſe the even number and 
therefore Peter had choſe 10, and Jobs 9g. 


De monſtrat ion. 


The reaſon of the ſaid rule is very eaſie, and de · 
pendeth principally upon the 28 and 29 propoſiti- 
ens of the th hock of Euclid; for one may infer; 

from the 21 of the ſame book, that an even number 
1 trhultiplied ory number hat foe ver produceth 
meven number, but an odd number is of x diffe- 


tent nature, for if it be multiplied by an ven num 3 
N K der ; 
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ber che produ4 Had even number (by the ſaid 28 
0 Ss ant if it ar lied by an odd nuin- 

uct is odd the aich zg propoſiti- 

ThebefSrs ps a5 he this ſport it happenerh 


oy even omber vn by your odd 
all be even, and conſe- 


number, bo 
8 fe e be an even number 
f Lad 4 propoſition But if ic happen that 
he caufe the” number to 'be- multiplied: by 
Jar odd cer "ie product will be odd, and 
. Feng rye evenh therefore the ſum of theſe 
dis ſhall be an odd number; (as Clæviu 
hath e upon the 23. of che on ot Eu 


nid ). A 
Probl. 3. 


A NY Inbber of Binds things bein 9 2 
aſp them in ſuch an hi this aber away al- 

s the ninth, "or the tenth, or any ah 41 Rall 
'-be aſſigned, unto a certain number; thoſe remaining 


t be fuch 4s were firſt intended to be lat. WE | 


. This Problem is uſually propounded in his 
manner, vic fifteen & hviſtiant and fifreen Turks be» 
ing at Sea in one and the ſame Ship in à terrible 
ſtorm, and the Pilot declaring a neceſſity of caſt- 
ing the one! half of thoſe perſons i into the Sea, that 
the reſt might be ſaved ;;. they all agreed that the & 
perſotisxo: be caſt away ſhould be ſer out by lot af- 


ter this manner, viz, the thirty perſons ſhould'be 


plated in a round form like a Ring, and then be- 
gianing to coùnt at hne of. the. Paſſengers , and 
bea . the See, every ninth perſon ſhould } 
calt 1 into the Sen, until of che thirty 1 1 
there # 


Chr? KI. au "Paftiter. | 799 
therò remained ony fifteen. The queſtion is, how 
tiwie rhirty pekſons ought ro be placed; that the 
ori ght intaltibly fall upon the fifteen Fark, ind 
not upon any of the fifteen Chriſiauꝭ For the more 
ealie remembr ing of che rule tõ reſolve this que- 
ion] mall prefuppefethe Rve Yawels, 4, e3;0:47- 
to ligniſie five numßers, to wit; (=) one, (e) two, 
(+)'three,(s) fut, and ( five; then wilt the rule 
it ſelf be briefly" comprehended in theſe two ſoł- 
towing verſess L NI - 


From nambeys aid and art, 

5 Never wil fame depart. _ 
In which verſes you are principally to obferve 
the vowels, with their correſpoendent numbers be-, 
fore aſſigned, and then beginning with the Chyifti- | 
ans, the vowel o (in from) lignifieth thar four Chri- 
ftians are to be placed together; next unto them, 
the vowel « (in num.) ligfttfieth that five Turłs are 
to be placed; In like manner e (in bers) denoteth 2 
Chriftians.a(in aid) 1 Twrk, i (in aid) 3 Chriſtians, 
4 (in and) 1 Tur 40 in art) 1 Ohriſtias, e (in ne) 4 
Turk, (in ver) 2 Chriſtians, i (in will) 3 Turks, 4 
(in fame) 1 Chriſt ian, e (in fame) 2 Turi, (in de) 2. 
Chiiftians,a(in part) 1 Turł 24 | 

The invention of the ſaid Rule, and ſuch like,de-. 
penderh upon the ſubſequent demonſtration, viz. if 
che number of perſons be thirty, let thirty figures 
or cyphers be placed circularly, or elſe in à right 
fine as you ſee, 


| Vi ork i of a 1 | 
 065dooneddbLeS ces eB 
Thar done, begin to count from the firſt, dd 
K k 2 mark 
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mark the ninth.(or what other ſhall be aſſigned jy: 


putting a point or croſs over it, hen count for; 
ward from that which you have marked, and place 
another point over the next ninth, and continue to 
do the ſame, beginriing again when you ſhall be at 
the end, (if the eyphers are placed in a right line) 
and paſſing over.thoſe, which. you ſhall have alrea- 
dy marke „until you have marked the number re- 
quired, as in the example propounded, until you 
have marked fifteen, for then all the cyphers mark - 
ed ſhall be thoſe which muſt be caſt away, and the 
others, thoſe which ſhall: remain, Hence it is evi- 
dent, that if you obſerve how thaſe cyphers which 
are marked, are diſpoſed amongſt thoſe which are 
not marked, you will ecalily -make a rule for ny 
number whatſoever, 4 567 
By this invention (as ſome do conjecture) the 
famous Hiſtorian Faſephus the fen,, preſerved his 
life very fubtilly, in the Cave to which himſelf and 
forty of his Countreymen had fled, from the furi- 
ous and conquering Romans, at the Seige of Potapa- 
ta, for his ſaid Countrymen having moſt * 
reſolved to kill one another, rather then yield to 
their enemies, he at length (when no arguments 
that he could uſe would diſſwade them from ſo hor. 
rid an act) prevailed with them to execute their tray 
gical deſign by lot, and ſo by the help of the afore- 
ſaid artifice, (as we may ſuppoſe) himſelf with one 
| Other perſon only remaining alive, after the reſt 
were inhumanely murthered,they agreed to put an 
- end to the lot, and thereby ſave their lives. This 
. ſtory you may ſee at large in the fourteenth Chap- 
ter of the third book of the Hiſtory of 7oſzphxs of 

the Warrs of the eus. a1 X 
Probl, 


and Paftivies. 50 
Probl. 4 . hg * "7; 


- 77 


ENap: XI. 


Many numbent lich proceed frays I or unity in à pro- 
Freſſion, arcorging to the natural order of members, 

(uch as theſe,1,2,3,4,5 6, & c.) being plarri in 4 
round form lite 4 Ring; te diſcover which of thoſe - 
numbers any one ſball have thought uon. 


Let any multitude of numbers in the aforefaid 
pragreſſion, ſuppoſe theſe 10, to wit, 1.2.3. 4.5. 6, 
7.8. 9. 10. be written upon 10 ivory counters (or 
for want thereof upon 10 ſmall pieces of paper) 
which may be repreſented by theſe 10. letters, A. 
B. C. D. E. F. G. H. K. L. vic. ſuppoſe 1 to be writte 
upon the counter A, 2 upon B, 3 upon C, Ec. 
Then having placed thoſe counters circularly as} 
you ſee (with their blank faces uppermoſt, - and th: 
figures underneath, that the ſubtilty of the ſpoj 


L 10 2 B 5 
K 9 3 C 1 
H 8 4 D 

G 7 5 E 

6 
F 


may the better be concealed) let any one think p- 
on any number of unities which doth not exc« id 
10; that done, bid him touch one of thoſe cor 1- 

ters at pleaſure, and to the number on the bai! ;- 

fide of the counter touched (which you cannot de 
ignorant of, -having noted 11 the place of & 
| | Kk 3 | 


it = 


pe * 
U 
. 
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A.) add ſecretly in your mind, che juſt number of 
all the counters, and reſerve the ſum; then bid 
him imagine in his mind the counter touched to 
be the number which he thought, and from that 
counter to count backwards, until he ſhall have 
made up the aforeſaid ſum, which 2. reſerved, ſo 
will his computation infalibly.end.upan the coun. 
rer upon which the number thought upon is writ- 
ten. at 41 _— ge re 
For example,ſyppofe that he thought / or O. and 
that he touched B to wit, z. Add to 2 the number of 
all the counters, to wWit, 10, forthe ſum will be 1a, 
then bid him to count unto 12, beginning at B and 
| . eſteeming B to be the num- 
er thought, to wit 7, ſo will 8 fall upon A, ꝙ upon 
L, 10 upon K, 11 upon H, and laſtly, 12 upon the 
counter G, which being turned up will ſnew 7 the 
number thought. 
be reaſon of this rule is not difficult to be ap- 
prehended, two principles being pre ſuppoſed, the 
one is this, to wit, many counters or things what- 
ſoever being diſpoſed orderly one after the other, 
in one continued line, whether it be right or cir- 
Cular,if you value or name the firſt counter to be 
ſome number of unities at pleaſure, and continue 
to count forward according to the natural order 
of numbers, until another number be named which 
falleth upon the laſt counter; or if you imagine 
or name the laſt counter, to be the ſame number of 
unities as before you put upon the firſt, and con- 
tinue to count backwards unto the firſt counter; I 
ſay, that the ſame number will be named at the end 
of both thoſe computations: for example, in theſe 
5 letters A. B. C. D. EF. G. H. K. if the letter Abe 
. 5 wi eeſteemed 
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eſteemed to be 4. and from thence you; count for 
wards unto K, according} tothe na ara] order f 
numbers, the letter K will faſlupon age number 1 
In like manner, if you eſtexm & to be 4, Te cout 
backwards from K to A, the lester A will i 

fall upon 12. 


4 > 


| 4. 5. 6. 7. 8. 2 10, 11. 12 
A. B. C. D. E. F.; G. H. & 
12. 11. 10. 9. 8. 7. 6. . : 


The other principle is tbis, to wit, many coun- 
ters bein og poles in a round manner like aRir 
if you eſteem any one of: thoſe counters t. E 


ſome number at pleaſure, and then from that cou 


ter if you count circularly, until you end upan 
the counter where you hag the number laſt 
named will be equal to the ſum of the numbet of 
all the counters, and of the number which 


put upon the firſt counter: for example; if D- 


one of 10 Letters placed in a circumfere e, and 
that 1 2 D to be 7, you begin with it.. a 
count round the whole circumference, accordi ol 
to the natural ' progreſſion of numbers. , 5 


A Us, 
I » 4 
L 10 2 B ; 
K 9 350 
H 8 4 D 
G 7 5 E 
6 
F 
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| * end with D where you began; the number 17 


vhfck is compoſed bf 10 and'7 will neceflarily fall 
-1 pon ft for 9 (which is the number of letters in 
the 'circomference-belides D) being added to 7 
 Cwhich was firſt put upon D) makes 16, to which 1 
being adde (becauſe D doth end as well as begin 
the circumference) the ſum is 17. 
New theſe two principles being ꝓreſuppoſed, it 
will not be djfficult to apprehend the reaſon of the 
aforefaid rule in all cafes that can happen; for 
imagine that one hath thought upon 7, or the 
counter G, then that counter which: he ſhall touch 
muſt either be the fame counter G or ſome other 
that precedeth or followeth G. e YOu 1 
Firſt therefore ſuppoſing the counter or number 
touched to be the ſame with the number thought, 
the truth of the rule will be then evident, for by 
che rule given, he ſhall begin to count from the 
fame G unto 17, putting 7 upon G, therefore by 
the ſecond pre ſuppoſition the number 17 will fall 
upon G. Slab "7 „ 30 
Secondly, imagine that he touched a counter or 
nufffper following G the number thought, as L or 
10. then according to the rule adding 10. (the mul- 
titude of all the counters placed circularly ) unto 
ro or L, (the counter touched) bid him count 
backwards unto 20 by heginning at L and eſteem 
L to be 7. Now becauſe — Arg to count at 
G which is 7, and proceeding to count forward, the 
number 10 will fall upon Lã therefore by the firſt 
preſuppoſed principle if we eſteem L to be 7 and 
count backwards, the number 10 will infallibly fall 
uoonG,and then the number 20 ſhall alſo fall upon 
the ſame. G by the ſecond preſuppoſed principle. 
b lia ttly, 
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' Laſtly, imagine he tonched ſome number or 


counter which precedeth 7 the number ſought, as 
B or 2; then adding 10 to 2, you are to bid him 


count unto 12, he having firſt 2 be the 


number thought 7, and going backwards te A, L; 
K, &c. Now becauſe by prqceeding to eaunt at B, 
which is 2, and beginning to count forward to C, 
D, & c. the number 7 falleth upon G. Therefore if 
one imagine that G is 2, and from thegte count 


bickwards towards F. E. &c. the number 7 will fall 
upon B, (by the firſt preſuppoſed principle) there- 


fore when one aſſumeth B to be 7, and cou iteth to- 
wards A. L. & c. to any aſſigned number, it is in ef- 
fect as much as when one imagineth G to be, and 


counteth towards F. E. & c. unto the ſaid aſſigned 


number, for each of thoſe computations will end 


in the ſame point; but it is manifeſt (by the ſecond 


preſuppoſed principle) that eſteeming G to be 2, 


and counting towards F.E.D.&c,round the whole 


circumference, the number 12 will fall upon the 


ſame G. And becauſe G being ſuppoſed to be 2, and | 
counting on the ſame coaſt as before, the number 7 


falls upon B, therefore if the cgmpuration be con- 
tinued on the ſame coaſt, from B 7 unt& 12, the 
number 12 will fall ppon the ſame G. SC that the 
practice of this ſport. in all its Caſes is fully de- 
monſtrated. © =_ | 


Note, that to the number of the counter tou- 
ched, you may not only add the number of all the 


counters once(as the Rule direct but wise, thrice 
or more times: for exampte; B being touched, you 


may cauſe him to count unt 2, or unto 22, or to 
32. 42. &c. the reaſon whereof is evident from the _ * 


ſecopd pre ſuppoſed principle. a 
51 * RY 


Probl, © 


155 


50 Of Sports - Appendix; 
| | TO p | 6 : Probl; 3. | 
24, 1 nur bei ſhewed by pairs, to: wit, two I 
| oh ; — thar he may think upon 175 
— at pleaſurr; te diſcover the pair that was 
L wpon. An 


Let 20 numbers, ſuppoſe theſe , 1. 2. 3. 4.5. 6.7. 
8.9.10. 11. 12. 13. 14. 15.16. 17. 18. 19.20. be writ- 
ten upon Ivory counter; (or for want thereof up+ 
on ſmall pieces of paper) to wit, x upon one coun- 
ter, 2 upon another, 3 upon a third, xc. Then diſ= 
poſe them into pairs as you ſee; vir. ſuppoſe 1 

and 2 to be one pair, 3 and four to be another 


* = 
— — 


[Io _2 
0 2 
5: 
| 7. > 
9. ; 10 
111 
"5 | do. | 
113 14 
15. 16 
17. 18 | 
, 19.7, 20 4 | 1 


pair, &c. and of 98922 any one think upon 
which pair he pleaſeti That done, you are to di- 
ſtribute the ſaid 20 numbers in ranks, in the form 
of a long ſquare, until there be 5 numbers in 
length, and 4 in breadth, after this manner, 1 | 
a 


* 


_ - 
— —— 


109 and 20 ſhall 
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then place 4 underneath 1, and 5 aftet᷑ 3 fin the 
ſaid rank A B.) Again place 6 under 4, and 7 after 
5 (in the ſaid rank AB.) Then place 8 undeb 6. al- 
ſo 9. 10. on the right hand of 4 in tbe tank CD. 


Again place 12 under 9, and 15 on the right hand : 
ot r in the rank C D. and 14 under 12. Moreover 


place 15.16.17 on the right hand of 12 in the rank 
E F. Laſtly, place 18. 19. 20 on the right band of 
14 in the rank G H, ſo will all the numbers be 
ranked, a8 you ſee in the Table. That done: you 


are to demand of him that thought upon two aum- 
ber sas aforeſaid, in what rank or ranks the ſaid 


numbers do happen to be found, vis. 


0802 


in which of the ranks AB, C D. E F, G H, or in 
which two of the ſaid ranks: now if he anſwer that 
the two numbers which he firſt thought upon are in 


the firſt rank A B, then 1 and 2 ſhall be the num- 


bers thought upon; if in the ſecond C D, then 


and 10 ſhall be the numbers thought; if in the 
third rank E E, then 15 and 16 ſhall be the numbers 


thought; if they are in the fourth rank G H; then 

he the numbers thought; bur if he 
ſhall ſay, that the numbers thought axe in different 
ranks, chen you are heedfully to mark the ſaid 


numbers 1 and 2, 9 znd 10, 15 and 16, 19 and 20, 


which 


and Paſtime s. 6 
lay the three firſt numbers Z. 2. and 3 it a rünk( s 
von ſee in the ſecond figure) from A towards B. 


* 
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which may be called the keys of the ſport, in re- 


bers thought, when they ate both in one and the 
{ame rank (as aforeſaid) but alſo when they are in 
two different ranks, for in this latter caſe as Joon 
as it hath been declared to you in which two ranks 
the to numbers * are placed, you muſt 
take the key of the higheſt of thoſe two ranks,and 
deſcending in a down-right- line from the firſt 
number of that key unto the lower of the ſaid 
two ranks', you ſhall/tkere find one of the two 
numbers thought, and upon the right hand of the 
ſecond number of the ſaid key, at the ſame diſtance 
fidewiſe from the ſecond number of the key, as one 
of the nurabers thought was diſtant from the frſt 
number of the key,you ſhall find the other number 
thought. 


For example, ſuppoſe, the two numbers thought 


are 7 and 8, and that it ſhall be declared unto you 


that they; are in the firſt and fourth ranks, take 


then the key of the higheſt of theſe two ranks , to 
wit of the firſt, which is 1 and 2, and deſcending 
down-right from i unts the fourth rank, you ſhall 
there 6nd 8 one of the numbers thought, then ſeek 
ſide - wiſe on the right hand of 2 (the ſecond num- 
ber of the key) a number as fat ſeparated from @, 
as 8 is diſtant from 1,and you will find 7 the other 
number thought. Un. 

Again, fuppoſe he ſaith that the numbers 
thought are in the ſecond and third ranks; take 
then the key of the ſecond rank hich is 9 and 10. 


and deſcending down - right from 9 w the third 


rank, you hall there find t2 which is one of the 


ard they ſerve not only to diſcover the two num- 


— 


numbers thought, then ſeek ſidewlſe on the right. | 
43.49 | on Wo 5 


hand 
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hand of ꝗoſ the ſecond number of the key) a nun- 
ber as far diſtant from 10 as 12 is from 9, and you 
ſhall Bud Ff which is che other number thought. 
The reaſon of ' this wilt be apparent from a ſe- 
rious conliderationgof the placing of the numbers 
according to the rules before given, for it is 
thereby evident that of the two gumbers coupled 
two by rwo, there can never be found more then 
one paif in one and the ſame rank, and of all the 
other palrs one number is alwayes found in one 
rank, and the other number in another rank, -.. 
Notè alfo, chat this ſport may be practiced with 
divers perſons at once, and not only with 20 num- 

bers „ Vic with any ſuch lciroe of numbers 
_ which is produced by the multiplication of any 
rwo numbers which differ by! or unity; 45 30, 
,which is the product of 5 multi lyed by 6 and 42 
which is the product of the wuſGplicari3n g '6 and 
7. That which is chiefly to be regarded is 12c pla- 
cing of che numbers in ranks according to the di- 
rect ins before given, and for the more eaiie com- 
prehending of that order, IJhave in the following 
Table ranked 30 numbers in their due places, 
which hone. compared with the former Table, and 
well viewed, will be a clearer illuſtration than can 
be expreſt by many words. -1 
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e: Probl. 6. 1 
Three jea bus hasbands wht eir wives being read) to 
"paſs by ger over a river, de find at the river ſide a 
"boat which can carry but two perſons at once, and for 
ant of 4 boatman they are neceſſitated, to row them- 
ſelver over the river at ſeveral times: 11 79 4 4 
how theſe ſix pr ſons Hall paſs two by te, ſo that 
none of the three Wives may 7 aund in the company of 
ene or of two men unleſs her hugband be preſent. 


aC_ 


W 


nd © 


= - 


$ 


twice goetk to fetch over the other trwo' women: 


Probl. 7. 


T wo merry companions are to have equal ares bf 8 Gal- 
lons of wine, which are in a veſſel containing exactly 
8 Gallons, now to make this equal partition x have 
only two other empty veſſels, whereof one containeth 5 
Gallons,and the other 3; the queſtion is, how they ſhall 
exailly divide the wine by the help of thoſe three veſ- 
ſel: anly, hy 


TFirſt, from the veſſel which containerh 8 gallons 
2 4 4 | 7 * an 


- 
P 
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and is full of wine, let 5 gallonl be poured into the 
empty veſſel of 5, and from this veſſel ſo filled let 
3 be poured into the empty veſſel of three, ſo there 
will remain 2 gallons within the veſſel of 3. Then 
let the three gallons which are'wirhin the veſſel of 
3 be-poured into the veſſel of 8, which will now 


have 6 gallons within it, that done, let the a gal- 


lons which are in the veſlel of 5, be put into the 
empty veſſel of 3, then of the 6 pillons of wine 
which are within the veſſel of 8 fil again the five, 
and from thoſe 5 pour out 1 gallory'into the veſſel 


of z, which wanted only 1 gallon fill it, ſo there 


will remain exactly 4 gallons within the veſſel of 5, 
and 4 gallons within the other two veſſels. This 
queſtion may be reſolved in another way, but 1 
leaye that as an exerciſe to the wit of the ingeni- 
ous Reader, jt. PSS 
Now albeit at firſt ſight 'it may bl thought by 
ſome, that the two laſt mentioned Problems candot 
be reſol ved by any certain rule, but only by man 
trials, yet by infallible ar untentition and tif. 
courſe, the ſolution of thoſe queſtions may be 
found out or elſe the impoſſibility of them, if by 
chance they ſhould have been propo nded impoſſi- 
ble; as the moſt ingenious Gaſper I xcher hath ma- 
nifeſted in a little Book in the French Tongue, in- 
tituled Problemes plaiſans & delectables qui ſe for par 


les nombres, from which Book have extracted the 


Contents of this Chapter. 


Soli Deo Gloria. 
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